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Torchweld Style 4NF Welding Torch. 





TORCHWELD welding gas pressures are economically low, securing and 
maintaining the neutral welding flame—with only an equal consumption of 
gases. Equal gas pressures only are used. 


The speediest and most economical torch for welding, because patented con- 
struction eliminates flash-backs. Torch will stay lighted, operating continu- 
ously on the hottest and most difficult jobs. Made in nine sizes. 





Torchweld Style 15MC Cutting Torch. 





Built for hard service, and so constructed that upkeep expense is negligible. 
Operating costs are surprisingly low because large gas passages permit cut- 
ting with very low pressures. Never-flash construction—stays lighted under 
working conditions that have heretofore always caused flash-backs. Furnished 
in several styles. 





EVER in the history of the oxy-acetylene industry has equipment proven so satis- 
factory as it has since TORCHWELD was placed on the market. It has met and 
is meeting with tremendous acceptance in the metal working industries, and the 


largest installations on record are TORCHWELD. 


The basic reasons for TORCHWELD superiority are patented and incorporated 
in this equipment. 


TORCHWELD apparatus can be purchased at reasonable prices—even though the 
desirable and necessary features are singular in this line. 


Ses 


To use TORCHWELD means exceptionally good welding and cutting service and 
protected profits for you. 


Buy NOW—and provide larger profits for yourself. 
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Torchweld Equipment Company 


Fulton and Carpenter Streets Chicago, IIl. 


Published Monthly by the Welding Engineer Publishing Co. Entered as Second Class Matter Jan. 20, 1916, at the Post Office at Chicago, Ill., Under 
the Act of March 3, 1879. 
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Salvaging broken parts 
by Oxwelding 


A Master Mechanic Says — 


“We have been using Oxweld Apparatus only a little over a month 
but it has paid for itself several times over. It has done work in a 


few hours which would have necessitated a shut-down of 8 or 10 days 
What Oxweld has tad we been compelled to get the repairs done in the old way.” 


Oxweld can do for And this man has put into words the actual experience of hundreds 


In reclamation, such as this, and production, the oxwelding and cutting 
blowpipes are daily of more wide-spread usefulness. 


Oxweld Service Engineers, stationed in more than fifty important 
cities, will demonstrate in your plant how the process may be advan- 
tageously applied to your business. There is no charge for such service. 














Write for illustrated book “ Oxweld Can Do It!” 





OXWELD ACETYLENE COMPANY : Newark, N. J. « Chicago « San Francisco 
Sales Representatives in the Principal Cities of the World 


WORLD’S LARGEST MAKER OF EQUIPMENT FOR OXWELDING AND CUTTING METALS 


1318-22 
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2311 EAST 52% ST. 597 BEAUFAIT ST. 
LOS ANGELES, CAL. DETROIT, MICH. 
11535 THIRD ST. 2920 FIRST AVE.,SO. 
OAKLAND, CAL. SEATTLE, WASH. 

562 PEIRPONT AVE. 5SOSO HURON ST. 

SALT LAKE CITY, UTAH DENVER, COLO. 





REPRESENTATIVES THROUGHOUT 
THE UNITED STATES 
CANADA AND MEXICO 
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of the United States. 


Buyers’ Index ~ 


Readers of Ghe Welding Engineer will find this index to contain the 


most accurate information obtainable relating to welding apparatus and 
supplies. Ghe advertising section includes the principal manufacturers 





ACETYLENE (Cemvressed in Cylinders) 
Air Reduction Sales Co. 
Commercial Acetylene Supply Co. 
Linde Air Products Co. 
Universal Oxygen Co. 
Prest-O-Lite Co. 


ACETYLENE GENEKATORS 
om Rotneticn ~ 4 Co. 
Carbic Mfg. Co. 
Davis-Bournonville Co 
Imperial Brass Mfg. Co. 
Metals Welding Co. 
Modern Engineering Co. 
Oxweld Acetylene Co. 
Smith's Inventions, Inc. 
Superior Oxy-Acetylene Machine ‘'o 
United States Welding Co. 
ADVERTISING SERVICE FOR WELDERS 
Welding Promotion Co. 
ALUMINUM FILLER ROD® 
Alr Reduction Sales Co. 
t Oxygen 
Carbic Mfg. Co. 
Wm. Cramp & Sons 
Electric Arc Cutting & Welding Co. 
Iron City Foundry Co. 
Da Bournonville Co 
The Imperial Brass Mfg. Co 
Hauck Mfg. Co. 
Imperial Brass Co. 
Modern Engineering Co. 
oli: Acetylene Co. 
nee Be Mach “e 
Torchweld 


United Staten’ ¥ siding Co 
ALUMINUM FLUX 
Air Reduction Sales Co. 
Burdett Cxygen Co. 
Carbic Mfg. Co. 
Davis- ney Stes ag ae Co. 
-_— Mfg. Co 


The peers 
Hauck fg. Co. 
Bf Process Development Co. 


imperial 
Modern Engineering Co. 
Morey Flux & Chemical Co. 
Oxweid Acetylene Co. 
or Oe rains ga Machine ‘‘o 


8u 

} ie gp aprant, CR 

Unt elding Co. 
angumniear ‘ocaaen 


Air Reduction Sales ‘o. 
rdett Oxy —_ Co. 
Liberty Welding Co. 
ANNEALING ao 
Buffalo Dental Mfg. 
eral Electric Co. 
Universal Oxygen Co 
APRONS (Asbestos) 


Chicago Eye Shield Co 
Blectric Arc Cutting & Welding Co. 
Products Co. 


Universal 


ASBESTOS SHEET PAPER 
Air Reduction Sales Co. 


Carbic Mfg. Co. 
VDavis- 





Rochester 
Welding 
Works 


We not only do welding, 
but supervise the design 
and installation of oxy- 
acetylene welding plants; 
report on welding ma- 
terial and methods; make 
tests on welding appa- 
ratus for efficiency and 
economy. 

Nine years’ experience. 
Rochester Welding W orks 


349 Orchard St., Rochester,N.Y, 
S. W. MILLER, M. E., Proprietor 











Unusual Welding Problems 


are an everyday occurrence in our 
shop. We go anywhere, take the 
big and little Jobs. We use Oxy- 
Acetylene and Electric Arc proc- 
esses. 


Boller Welding and special! tanks 
our specialty. Our ten-ton crane 
handles big work with ease. 





Telephone or write for particu- 
lars. 


Chicago Welded Products Co. 


226 N. Carpenter St., Chicago 


Carbic Mfg. Co. 








BRASS SPELTER WIRE 


Air Reduction Sales Co. 
Burdett Oxygen Co. 
Universal Oxygen Co. 
Torchweid Equipment Co 


BKAZING OUTFITS 


Alexander Milburn Co. 
Bastian-Blessing Co. 
Buffaio Dental Mfg. Co 
Hauck Mfg. Co. 
Fidelity Brass Mfg. 
Imperial Brass Mfg. _ 
Smith’s Inventions, Inc. 
superior Oxv-Acetylene Machine ('o 
Torchweld Equipment Co. 


BRONZE FILLER RODS 


Air Reduction Sales Co. 
Carbic Mfg. Co. 
Central Steel & Wire Co. 
Wm. Cramp & Sons 
Electric Arc Cutting & Welding Co. 
Burdett Oxygen Co. 
Hauck Mfg. Co. 
Davis-Bournonville Co. 
The Imperial Brass Mfg. Co 
Modern ee, Co. 
vxweld Acetylene Co. 
superior Oxy-Acetylene Machins= Ce 
Torchweld Equipment Co. 
United States Welding Co 
''niversal Oxygen Co. 


CABLE (For Leads) 


Electric Arc Cutting & Welding Co. 
General Electric Co. 
Quasi-Are Weldtrode Co. 
Transportation Engineering Corp. 
‘AKBIDE (Calcium) 
Air Reduction Sales Co. 
American Carbolite Sales Co. 
Carbice Mfg. Co. 
Gas Tank Recharging Co. 
Shawinigan Products Corn. 
Standard Carbide Sales Co. 
Union Carbide Sales Co. 


CARBIDE Compreans in Cakes) 
Carbic se Co. 
CARBON (5 Paste, Etc.) 


locks, 
National Carbon Co. 
U. 8S. Welding - 
Electric Arc Cutting & Welding Co. 
CARBON REMOVING TORCHE*® 
See “Torches” 


CAST IRON FILLER RODS AND FLUX 


Air Reduction Sales Co. 

Atlas Foundry .™ 

Burdett Oxygen 

Bierman- Everett Pay. Co. 
Carbic Mfg.. Co. 

Central Steel & Wire Co. 
Chicago Steel & Wire Co. 
Wm. Cramp & Sons 

B. Dieden Co, 


oo Are Welding & Cutting Co. 


Bournonville Co. 
llauck Mfg. Co. 
International Oxygen Co. 
Modern Engineering Co. 
North Buffalo Hardware peuaeg. 
The Imperial Brass Mfg. 
Oxweld Acetylene ae 


John A. Roebling’s Sons Co. 
Smith’s Inventions, Inc. 

Superior Oxy-Acetylene Machine Co 
Torchweld Equipment Co. 
Transportation eering Corp. 
Tinited States Wel Co. 

PPER 


Air Reduction Sales Co. 
Carbic Mfg. Co. 
Imperial Brass Mfg. Co. 
CUTTING RODS (Elec. Arc) 
Bean Arc Cutting & Welding Co. 


Wharton, 3 & 
ms, ARG WELDING © 


Electric A me Co Co. 
re ng 
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Wattinghowse Mies & ifs. Co. 
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SERVICE PLANTS 


Buffalo,.N. Y. 
846 Maig St. 
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Minneapolis, Minn. 


14 No. 9th St. 


ean 


Chicago, Ill. 


New York, N. Y. 
1522 Michigan Ave. 


355 W. 57th St. 


oa 
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Cleveland, Ohio 


; Pittsburgh, Pa. 
6529 Euclid Ave. 


5102 Baum Blvd. 


is Saad 





, 
papmecrs 
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Milwaukee, Wisconsin Over 500 Licensee Representations San Francisco, Calif. F 

Fy 18 Martin St. Throughout the World. 116 Hyde St. 4 
* . ’ 

L. LAWRENCE & COMPANY 
f Originators of Lawrence Scored Cylinder Process i 
c Beware of Imitators F 
, Home and Licensee Office: 3 
; 292 Halsey Street NEWARK, NEW JERSEY 
‘ Repairs to Scored Cylinders by Lawrence 


Patented Process are permanent and guaranteed 
for the life of the motor. 


Shop licenses obtainable. Write for particu- 
lars and prices today, as someone may be ahead 
of you. 


Distributors of De Luxe Light Weight Gray 
Iron Pistons, Rebco and Hi-Speed Rings and 
Wrist Pins. 
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ELECTRODE HOLDERS 


Blectric Are Welding & Cutting Co. 
Genverai Electric Co. 

Quasi-Arc Weldtrode Co. 
Transportation Engineering Corp. 


ELECTRO 
GENERATING EQUI 
Burdett Oxygen Co. 
International Oxygen Co. 
Universal Oxygen Co. 
FILLER RODS (Swedish Iron) 
Air Reduction Sales Co. 
Bierman-Everett Fdy. Co. 
Burdett Oxygen 
Cavbice Mfg. Co. 
Central Steel & Wire Co. 
ge Steel & Wire Co. 
nar ny rs Sons 
bw “Di 0. 
Electric Arc Cutting & Welding Co. 
Davis-Bournonville Co. 
Hauck Mfg. 
Modern Engineering Co. 
The Imperial! Brass Mtg. Co 
Oxweld Acetylene Co 
Steel & Wire 


Superior Oxy- -Acetylene Machine Co. 
Transportation Engineering Corp. 


FILLER RODS (Tobin Bronze) 
Air Reduction yo Co. 
Burdett Oxygen Co 
Central Steel & Wire Co. 
Bierman-Everett Fdy. Co. 
Carbic Mfg. Co. 
Davis-Bournonville Co 
International Oxygen Co. 

The Imperial Brass Mfg. Co. 
Modern Engineering Co. 
Oxweld Acetylene Co. 

Wire 


zee Co. 

Superior Oxy-Acetylene Machine Ce 
Torchweld Equipment Co. 
United States Welding Co. 


FILLER RODS (Vanadium Steel) 
Air Reduction Sales Co. 
Burdett Co. 
Bierman-Everett Fdy. 

Carbic Mfg. Co. 
Central Steel & Wire Co. 
Universal Oxygen Co. 
Wm. Cramp & Sons 
Davie-Bourneawville Co. 

0. 


Modern Engineering Co. 

Oxweld 9 apg Co. 

Reid-Avery 

Torehweld, fr Co. 

4u r Oxy-Acetylene Machine Ce. 


Un ‘od. States Welding Co. 


VIREPROOF PLASTIO 


National Carbon Co. 
U. 8. Welding Co. 


FLUE WELDERS (Electric) 
General Electric Co. 


Air Reduction Sales Co. 
Carbic Mfg. Co. 

Imperial Brass Mfg. Co. 
Modern Engineering Co. 
Smith's Inventions, Inc. 


FURNACES (Annealing) 
Buffalo Dental Mfg. Co. 


Hauck Mfg. Co. 


PREHEATING FURNACES 
Buffalo Dental Mfg. Co. 
Hauck Mfg Co 
Imperial Brass Mfg. Co. 
Modern Engineering Co. 
Superior Oxy-Acetyiene Machine Co 


GAS BURNERS (Preheating) 


Air Reduction Sales Co. 

Geist Mfg. Co. 

Superior Oxy-Acetylene Machine Co 
avons Oxygen Co. 


U. 8S. Gauge Co. 


GENERATORS (Oxygen er Hydrogen) 


Burdett Oxygen 
International oarese Co. 


GLOVES (Welders Asbestos) 


Burdett Oxygen 
Carbic Mfg. Co. 


Blectric Are Cutting mo Welding Co. 
International Oxygen Co. 


Imperial Brass Mfg. Co. 
Torchweld Bquipment Co. 


Carbic Mfg. Co. 

Chicago Wye ag 

Modern Engineering Co 

Quasi-Arc Weldtrode Co. 
Transportation Engineering Corp. 


oxren® AND HYDROGEN 
LYTIC 


THE WELDING ENGINEER 


GRINDING MACHINES 
N. A. Strand Co. 
rtation Engineering Corp. 
Wodack Electrical Tool Corporation. 


HARDENING FURNACES 
Buffalo Dental Mfg. Co. 
Gen Electric Co. 


eral 
Hauck Mfg. Co. 

HOSE (Oxygen and Acetylene) 
Air Reduction Sales Co. 
Burdett Oxygen Co. 

Buffaio Dentai Mfg. Co. 
Carbic Mfg. Co. 
Davis-Bournonville Co. 
International Oxygen Co. 
a Brass Mtg. Co. 

K-G Welding & Cutting Co. 
Oxweld Acetylene Co. 
Smith’s Inventions, Inc. 
superior Oxy-Acetylene Machine Co 
Torchweld uipment Co. 
United States Welding Co. 

HOSE UNIONS 
Air Reduction ae Co. 


Carbie Mfg. Co. 
Fideiity Brass Mfg. Co. 
K-G ermal & Cutting Co. 
Hauck Mfg. Co. 
Imperial Brass Mfg. Co. 
International Oxygen Co. 
Smith's Inventions, Inc. 
superior Oxy-Acetylene Machine Co. 
Torchweld uipment Co. 
HYDROGEN 
Burdett Uxygen Co. 

Gas Products tion 
International Oxygen Co. 

a&YDROG 

Burdett Co, 
International Oxygen Co. 
Universal Oxygen Co. 


Carbie Mfg. Co. 

Geist Mfg. Co. 

tiauck Mig. Co. 

The Imperial Brass Mfg. Co. 
I Brass Co. 


mperial 

Modern Engineering Co. 

Oxweld Acetylene Lo. 

Smith's Inventions, Inc. 

Superior Oxy-Acetylene Machine Co. 

— VALVES 
Burde tt “Oxygen “Co. ™ 
The Bastian-Blessing Co. 


General Welding & Bt. Co. 
The Imperial 0. 
K-G Welding & Cutting: Co, 
Smith’s Inventions, 
Superior O wn Oy Machine Co 
Torchweld uipment Co. 
NITROGEN 
Air Reduction Sales Co. 
Linde Air Products Co. 


OLL BURNERS (Preheating) 
Air eee. Sales Co. 
Carbic Mfg. Co. 
Geist Mfg. Co. 
The Imperiai! Brass Mfg. Co. 
Modern Engineering Co. 
Oxweild Acetylene Uo. 
Superior Oxy-Acetylene Machine Co. 
OXY-ACETYLENE CUTTING MACHINKS 
Davis-Bournonville Co. 
OAYGEN Lo tems “amy in » Sete 
Air Reduction Sales 
Burdett Oxygen — 
Compressed Gas Corporation. 
Gas Products Ass'n. 
International Oxygen Co. 
The Linde Air Products Co. 
Swift & Co. 


OXYGEN AND HYDROGEN GENERATING 
EQUIPMENT 


Burdett Oxygen Co. 
Gas Products Assn. 
International Oxygen Co. 
niversal Oxygen Co. 
PREHEATING FURNACES (Artificial or 
Geist Mfg. Co. 
Natural Gas and Oil Fuel) 
Imperial Brass Mfg. Co. 
' PRESSURE GAUGES 
Air Reduction Sales Co. 
Bastian & Blessing Co. 
Burdett Oxygen Co. 
Carbic Mfg. Co. 
> Fidelity Brass Mfs ~ 
Hauck Mfg. Co. p 
International Oxygen Co. 
pertal Lym Mfg. Co 


Oxweld 
Smith's Inventions, 


Co. 
Carbic Mfg. Co. 
Davis-Bournonviile Co. 
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Federal Brass Works 
Hauck Mfg. Co. 
Fidelity Bence Mfg. Co. 
International Oxygen Co. 
The Imperial Brass Mfg. Co. 
K-G Welding & Cutting Co. 
Metals Welding Co. 
Modern Engineering Co. 
Oxweld Acetylene Co. 
Smith’s Inventions, Inc. 
Superior Oxy-Acetyiene Machine Co 
Torchweid ufpment Co. 
United States Welding Co. 
REGULATING VALVES (Hydregen) 
Air Reduction Sales Co. 
The Bastian-Biessing Co. 
Burdett Oxygen Co. 
Federal Brass Works 
Fidelity Brass Mfg. Co. 
International Oxygen Wo. 
The Imperial Brass Mfg. Co. 
Alexander Milburn Co. 
Modern Engineering Co. 
K-G Welding & Cutting Co. 
Superior Oxy-Acetylene Machine Co 
Smith’s Inventions, Inc. 
Torchweld Equipment Co. 


REGULATING VALVES (Oxygen) 
Air Reduction Sales Co. 
The Rastian-Blessing Co. 
Carbic Mfg. Ce. 
Federal Brass Works 
Imperial Brass Mfg. Co. 
ple Inventions, Inc. 


Transportation Engineering Corp. 


SCORED CYLINDERS 
L. Lawrence & Co. 


SEAM WELDERS (Electric) 
General Electric Co. 
SOLDERS 
Liberty Welding Co. 


TORCHES (Oxy-Acetyl di 
Cut ) y Ylene Welding and 


Air Reduction Sales Co. 
The Bastian-Blessing Co. 


Burdett Oxyge n Co. 
Davis-Bournenville Co. 
Federal Brass foo 
Fidelity Brass Mfg. C 
Compressed Gas Gerperation. 
International Oxygen Co. 
The Imperial Brass Mig. Co. 
K-G Welding & Cutting Co. 
Metals Welding Co. 
Modern Engineering Co. 
Uxwald panenene Co. 
-O-Lite C 
Smith's Tectia, Inc. 
Superior Oxy-Acetylene Machine Co 
Torchweld Equipment Co. 
Bn States Welding Co. 


ORCHES ( -i. 
ee (Oxy-Hydrogen Welding and 


Air Reduction Sales Co. 
The Bastian-Biessing < Co. 





Texas H 
and Cutting, 
Plant in the State. 


Southern Welding & Machine Co. 
212-14 College Street 


San Antonio, Texas 


uarters for Welding 
Best Equipped 





Burdett Oxygen Co. 
Compressed Gas Corporation. 
Davis-Bournonvitie co 


Co. 
The Imperial Brass Mfg. Co. 
K-G Welding & Cutting Co. 
Metals Welding Co. 
Modern Engineerin [Ge 
Oxweld Ro aye 
8u r Oxy-Acetylene Machine Co 
Smith’s Inventions, Inc. 
Torchweld Equipment Co. 
United States Welding Co 


TANK CoumEvEsONS (Oxygen and Acety 
lene A 


ae Reduction Bales co 

mpressed Gas rporation. 
Fidelity Brass Mfg. Co. 

In jonal Oxygen Co. 

Me Welding Co. 


Superior Machine Co. 
Im Brass -. 
Torchweld Equipment 
THERMIT 


_Carbic Mfg. Co. 
The imperial Brass Mfg. Ce. 
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UNION CARBIDE 


WORLD’S BEST QUALITY—HIGHEST GAS YIELD 


ALWAYS PACKED IN BLUE AND GRAY DRUMS 


Large stocks of Union Carbide in 
all regular commercial sizes are car- 
ried at each of Union Carbide Sales 
Company’s Warehouses listed be- 
low. 


Requests for information and spe- 
cial correspondence should be ad- 
dressed to our New York, Chicago 
or San Francisco offices. 


Generator Sizes of Union Carbide 
Packed in 100 Pound Drums 
3% in.x2 in. (Lump) 
2 in.x % in. (Egg) 
1%in.x ¥% in. (Nut) 
% in. x 1/12 in. (Quarter) 


For Oxy-Acetylene Welding and 
Cutting Plants, Acetylene House 
Lighting Plants, Contractors’ 
Torches and Flare Lights, and nu- 
merous other pieces of Acetylene 
generating apparatus designed for 
the use of one of these sizes of Car- 
bide. 


UNION CARBIDE SALES COMPANY 


Peoples Gas Building 
Chicago, III. 


Carbide and Carbon Building 


30 East 42nd St. 
New York 


Balfour Building 


California and Sansome Sts., 


San Francisco, Calif. 





UNION CARBIDE SALES COMPANY’S WAREHOUSES 


Shipments Always Made On Day Orders Are Received 


ALABAMA rh ers. ne 

i DAWU. cccesvcecss 1916 Morris Ave. 

Mobile. vaereenéaewes 16 8. eo _ 

M GUROTT oc ostweessse 114 N. erry . 
one 

Phoemix. ....c0+ccess- 42 S. Central Ave. 
ARKANSAS 

Ft. Smith... .cscecssicess 123 S. Ninth St. 

CALIFORNIA ‘ 

WRORGMDs 6 ccconasaatacenecesesee 932 H St. 

Los Angeles Pere > 639 Gibbon St. 

GORTUMNOELO.. 2..0 cccedeccc cs Vedoed 217 O 8t. 

Gam Diese... .0+esee2 Seventh and J Sts. 

San Francisco............- Balfour Bldg. 
COLORADO 

Denver...... Nineteenth and Wazee Sts. 

saysicsmunter ti te 
Morebees... sc +5200 54ear ee 12 Trumbull] St. 
DISTRICT OF COLUMBIA 

Washington........ 501 Second St., N. E. 
FLORIDA 

JaGRMOBVilIG ... save dcvescce, 13 Cedar St. 

TOMPS. 6 cb s Vat oc Pye on ce o8 805 Tampa 8t. 
roman 

pe ee ee ee P. O. Box 1594 


Savannah, Ogeechee Canal, 8. of Bay St. 
P. O. Box 78 





ILLINOIS 
Chicago..... 122 So. Michigan povier ard 
Danville. .....sscsecse --611 Oak St. 
eae: ae 133 ‘Ww. William 8st 
meet. Bt: Tee ies cos cs ee 700 Broadway 


Phones Bell-Bridge 320, 
Kinloch-St. Clair 320 
Marion..315 8. Granite St., P. O. Box 747 


Monmouth........... 124 E. Archer Ave. 
PUNO acveonivdncaee 100-110 Edmund S8t. 
Phones A 700-701, Interstate 7000 
Quincy...... ne Delaware St., Phone 220 
Springfield. --1801 Washington St. 


Streator........ eeseeece 702 East Elm St 





INDIANA 
ae 1601 Illinois St. 
ee WHER. 0.0 so coeeecanan 2216 Broadway 
Indianapolis......110-112 8. Alabama St. 

Phonen Bell-Main 2410, 
Independent 27-474 


Terre BWAaute. ... cesses 921 Wabash Ave. 
IOWA 
Davenport. ........ses0. 118 Harrison St. 
Des Moines.......... Third and Elm Sts. 
Dubuque....... 8th and Washington Sts. 
Fort Dodge..... Central Ave. at 16th St. 
CetenEns. . . . 207-8 11 8S. Washington St. 
Sioux City. 5 wet St., P. O. Box 398 
WeeeeGO scree ces 1209 East Fourth 8t. 
KANSAS 
Pittsburg... .. v3 s VENUS 109 W. Third St. 
See Se 154 N. Fifth St. 
Wichita. Douglas and Sycamore Aves. 
P. O. Box 961 
epee: 
BUOR. ccccccsccsceves Cocerecccedocecesses 
a a ree "126 E. Main St 


Middlesboro.... 1701 Cumberland Ave. 
LOUISIANA 
New Orleans.... .4124 Toulouse St. 


MAINE 
ee 11 Exchange 8t. 
MARY ee 
Baltimore..... ‘ E. Lombard 8t 
Cumberland ee: Thine Nat'l Bk. Bidg 


Salisbury...Mill St., Opp. Fulton Station 
MASSACHUSETTS 


Dupemgmela. .... wccctctevavenas Napier 8t. 
a ey tae 15 Federal St. 
MICHIGAN 
Detroit..... Federal and Junction Aves. 


Grand Rapids..500 Shawmut Ave., N. W. 


Hancock..... -First Nat'l Bank Bldg. 
Iron Mountain. mE tes 513 Stephenson Ave. 

REL 6 55-6 00 0 wee 172 South Water St. 
Muskegon... .803 W. Western Ave. 
Saginaw... ‘1830-1840 N. Michigan Ave. 
GaGit Ste. Marie. .. s,ivecesds vr beesocces 

MINNESOTA 
Minneapolis... ...s«'séuue 334 N. First St. 


Phones Nicollet 7121, 
Tri City-Automatic 38634 


Viestain oss... sctaee tans 413 Chestnut St. 
MISSISSIPPI 
Vicksburg..... ..--1312 Washington St. 
MISSOURI 
Kansas City.......... 1422 St. Louis Ave. 
St. Joseph... .920 Sixth St., Sta. “A.” 
De. ZAGER. oc vess (See East St. Louis, Ill.) 
NEBRASKA 
i a A ay SY - 11 Jones St. 


Union Sta. 
NEW JERSEY. 


ee eee West and Clinton Sts. 
BSS 251-55 Ridgewood Ave. 
NEW YORK : 
DEE in gcie bo cute + cndlinaiaa 108 Third Ave. 
SET ee ee 21 Jarvis St. 


Phones Long Distance 467, 
York State 210, rir 2450 


Os SB onceccccastanae 1336 Genesee St. 
Geneva...... Exchange St. & R. R. Place 
Hurleyville ........- &éeee> 

A eee 11 New York “Ave. 
Kingston..... O’Neil St., Near Broadway 
Niagara Falis ......«es. TITEL T TTT TT Tre 
POURMMOONES.. i. cccccdece ons -Smith Sst. 

and N. Y., N. H. & H. R. R. Tracks 

PUL sc 5's 00s 00+ skin 135 Hotel St. 
WY II sb cc cccese cs F 438 Court St. 


WReeenesl: . :. . . céeccaean 22-23 Main 8t. 


NORTH CAROLINA 


ee ee 205 W. First St. 
bi Lo ee 13 N. Front St. 
a eye P. O. Box 148 
NORTH DAKOTA 
Fargo...... ..Fifth St. and Second Ave, 
OHIO 
AEROMBs oc cecccsie Factory and Moore Sts. 
CTR <6. cvcde 618 Mulberry Road, 8. BD. 
Cincinnati..67 Plum S8t., Phone Main 682 
Cleveland........601 The Citizens’ Bidg. 
Tolumbus..... ....810 Dublin Ave. 


a ae 812-828 E. First St. 
a ee .338 East High St. 
Mansfield...40 West ‘Third St.. Phone 69 


Steubenville... 324-343 N. Seventh St. 
CO ere 14 S. Erie St. 
Youngstown.....Jones and Brittain Sts. 
Ge, 840s cncwkst Main and 2nd Sts. 
OKLAHOMA 
McAlester. »..sscecsees --.«8 N, Main 8t. 
Oklahoma,........ ..4 West Park Piace 
PON Geist tan wan ..1-11 N. Boulder St. 
OREGON 
Portland.. -......-15th and Hoyt Sts. 
PENNSYLVANIA 
oy ee Pee ee 359 Beaver. St. 
DuBois....Weber Ave. and Franklin St. 
East Greensburg..Clark and George Sta. 
ee ere 1426 Chestnut St. 


oe ORE 26 S. Tenth St. 
Johnstown, Messenger St. and B. & O. R.R, 
Pittsburgh 


...1202 Chamber of C Commerce Bldg. 
Pottsville....Railroad and Sanderson 8t. 
Scranton..... ..Penn Ave. and Vine 8t. 
Shamokin......... F ‘itt and Walnut Sts. 


Williamsport ...Canal and Court Sts. 
SOUTH CAROLINA 
Charleston..3 N. Liberty St., Phone 2716 
TENNESSEE 

{ ‘hattanooga connsences cee . 
.627 Volunteer State Insurance Blag. 
Knoxville.......... 426 West Depot Ave. 


FE reer 671 South Main St. 
Nashville,....... 105-107-109 Broadway 
TEXAS 
a See Wood and Market Sts. 


El! Paso..First and Kansas Sts., Phone 60 
CC eee eee oe 
.Baker and Cedar Sts., P. “Oo. "Box i214 
San Antonio............ 15 Medina 8t. 
Waco. .Thirteenth & Mary Sts., Phone 23 
U 


Salt Lake City..108 W. Second South St, 


VIRGINIA 
Lynchburg.......... 1324 Commerce St. 
ROHN. s 56 + a0 0 0000 kee 513 Front St, 
MGs « 50 04k %d 18th and Cary Sts. 

Ww EST a - 
i, ere + igen dine st. 
Charleston. .Broad St. a K. & M, R. R, 
Elkins....... Railroad Ave. and First st. 
sg . Meer Pe t. 
Huntington...Seventh Ave. & ‘Bighth St. 
Morgantown...... 178 Clay St., Phone 20 
Wheeling........438rd and McCulloch St. 

WASHINGTON 
Seattle........ 508 Westlake Ave., North 
Spokane. .162 = Post St.. Phone Riv-96 

WISCONSIN 

Rae COQND sss cs css 0 8 Front and King Sts. 
Madison....... .. 518-19 Williamson 8st. 
MUWAUESO 6 scccccissce 120 Jefferson St. 


UNION CARBIDE 1S EASILY OBTAINABLE EVERYWHERE 
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Olll] 
elding Rods 


Made from a distinctive wrought iron of great purity and 
possessing unique welding qualities. Furnished in different 
grades for Gas or Electric Arc Welding, in coils and cut 
to length, and in Bare Finish, Coppered or Flux Coated. 


Fall particulars, prices and samples on request. 





Manufactured by 


CHICAGO STEEL & WIRE CO. 


103rd Street & Torrence Avenue, Chicago, III. 














Gauck Mfg. Co. 

International Oxygen Co. 

The Imperial Brass Mfg. Co. 
Oxweld Acetylene Co. 

The Prest-O-Lite Co. 

8u or Oxy-Acetylene Machine Co. 
United States Welding Co. 
Westinghouse Blectrie & Mfg. Co. 


Oxygen Co. 
vis-Bournonville Co 
International Oxygen Co. 
Modern Engineering Co. 
-O-Lite Co. 
Smith's Inventions, Inc. 
Superior Oxy-Acetylene Machine Co. 
The Imperial Brass Mfg. Co. 
Torchweld Equipment Co. 


TRUCKS (Cylinder Carriers) 


Air Reduction Sales Co. 

The Bastian-Blessing Co. 

Burdett Oxygen Co. 
Davis-Burnonville Co. 

The Imperial Brass Mfg. Co. 
Modern Engineering Co. 

Superior Oxy-Acetylene Machine Co. 
Torchweld Equipment Co. 

United States Welding Co. 


VALVES (For Oxygen Cylinders) 
Air Reduction Sales Co. 
Burdett Mfg. Co. 
International Oxygen Co. 
WELDING APPARATUS (Electric) 
Electric Arc Welding & Cutting Co. 
General Electric Co 
Lincoln Elec. Co. 
Quasi-Are Weldtrode Co. 
W. M. Price Co. 
Westinghouse Elec. Mfg. Co. 


WELDERS’ GLOVES 


Air Reduction Sales Co. 

Carbic Mfg. Co 

Chiiago Bye Shield Co 
Electric Arc Cutting & Welding Co. 
International Oxygen Co. 
The Imperial Brass Mfg. Co. 
Transportation Engineering Corp. 


WELDERS’ GOGGLES 
Air Reduction Sales Co. 
Burdett Oxygen Co. 
The Imperial . pate. 
Chicago Bye Shield 
International pone aig “Co. 
Modern Engineering Co. 
Quasi-Are Weldtrode Co. 
Transportation Engineering Corp. 


Chicago Bye Shield Co. 


Electric Arc Welding and Cutting Co. 
General Electric Co. 
Torchweld Equipment Co. 
Transportation geeering Corp. 
ING RODS D WIRE 
Air Reduction Sales Co. 
Atlas Foundry Co. 
Electric Are Cutting = apace Co 
Bierman-Everett Fdy 
Burdett Oxygen Co. 
Carbic Mfg. Co. 
William Cramp & Son 
Central Steel & Wire Co. 
Chicago Steel & Wire Co. 
B. Dieden Co. 
The Imperial Brass Mfg. Co. 
International Oxygen Co 
Managanese Steel Forge Co. 
Metals Welding Co. 
Modern Engineering Co. 
North Buffalo Hardware Foundry. 
Oxweld Acetylene Co. 
Page Steel & Wire Co 
Quasi-Are Weldtrode Co. 
Reid-Avery Co. 
John A. Roebiing’s Sons Co. 
Torchweld Equipment Co. 
Tran ted Engineering Corp. 
we OD HOLDERS 
WIRE AND D CABLE (Asbestos Insulated) 
ens Steel & Wire Co. 


Fuse Works, Genera! Electric Co 


ALPHABETICAL INDEX TO ADVERTISERS 


A 
Alr Reduction Males Co........cccscccccee 59 
American Carbolite Sales Co.............. 468 
Fe i “SRE es OEE eee <a on 
B 
Bastian-Blessing Co., The............... 30-31 
Bierman-Bverett Fdy. Co................. 58 
The Ruckeye Welding & Sup. Co.......... 58 
Buffalo Dental Mfg. Co..............c..0% 15 
pO ER eee sovnweds 57 
Cc 


Ce ss cn cide eoure 
Central Steel & Wire Co...... 5 ech 
Chicago Eye Shield Co......... 

Chicago Steel & Wire Co....... 

Chicago Welded Products Co 
Commercial Acetylene Supply Co.. Re 
Compressed Gas Corporation.............. 
ee Oe a oc wh nude 606 6b bobs 0b 





Dewin-Mourmevilie Co, .2...cc ccc ceecescnes 11 

Bs MOD owe ba ea NAA Lo 2 cbeinne (00500 58 

eg ee a Pe ee ee ee 55 
K 

Electric Are Welding & Cutting Co....... 68 

Bveteeny Belew OO. visi ic cece cee 56 
F 

Federal Brass Works... ...........0--seee8 15 

Fidelity Brass Mfg. Co...........-seeees 53 


eS ee es era ee 49 

General Blectric Co........cccsccccscsecic 33 

GO DEGGee BOM. back vee ts tere ccnecese 49 
H 

Hauck Manufacturing Co................. 51 

Hoskins Process Development Co......... 58 
1 

Imperial Brass Mfg. Co...........+-.se04s 58 
K 

K-G Welding & oem | di a Ws Cis o't ah ene 51 

Liberty Welding Co.................... 55, 56 

Linde Air Products Co..............++se8- 18 

pee SO TT Lee 10 

Tn EMWWOMOS B GBiecccccscccsccccscctsces 5 
M 

Manganese Steel Forge Co................ 16 

SS a erry 17 

Morey Flux & Chemical Co.............++. 58 

Modern Engineering Co................055 15 
N 

po ee ere a 17 

North Buffalo Hardware Foundry......... 58 
Oo 

Oxweld Acetylene Co...........-:secceees 2 
P 

Pame Bteal & Wire Go... ..ccccccccscses 47 

The Prest-O-Lite Co.. Inc.........-....... a9 


W. Montelius Price Co 


Q 
Quasi-Are Weldtrode Co......... 


Reid-Avery CE hi vik side e-4 0 6 + Tees 
Rochester Welding Works.. ........ 
Roebling, John A., Sons, Co......... 


eS eee : 
Superior Oxy-Acetylene Machine Co.. 
Seuthern Welding Machine Co. aps 
Shawinigan Products Corporation..... 
Smith’s Inventions, Inc............ 
Standard Carbide Sales Co., Inc... 

N 


eS 8 Sf. PPT TTT TTT ree is 
Po | ER ee es 
T 
Torchweld Equipment Co........ Front C 
Transportation ngineering Corp.... 
vu 
Union Carbide Sales ©o,.............. 
em OBS a ee eee 
United States Welding Sa ee re 
Ww 


ae BS AR eS ee 
Wm. harton, Jr., & Co., Inc....... 
Wodack Electric Tool Corporation....... 
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Commercial 
Acetylene— 


The Right Gas 
for Welding 
and Cutting 


Before purchasing acetylene consult us. 
You do not have to pay a deposit or pur- 
chase cylinders. All you do is buy the acety- 
leneas you need it. Weloan you the cylinders. 


Supplied in the following sized cylinders : 


10 in. x 30 in. size - 125 cu. ft. capacity 
gg I 
mo 6a” “ 22s.” 


The purest acetylene that can be manufactured guaranteed 
Prompt and efficient service from plants and warehouses 


Submit your acetylene requirements to our nearest of fice. 


Commercial Acetylene Supply Co. 


Main Office : 80 Broadway, New York City 
542 S. Dearborn St., Chicago 


Atlanta, Ga, Boston, Mass. Toronto, Ont. 
East Deerfield, Mass. Los Angeles, Calif. Aurora, Ill. 
San Francisco, Calif. Bound Brook, N. J. W. Berkeley, Calif. 
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THE WELDING ENGINEER 


A Wider Field 
for Job Welding 


Commercial welders who put in the 
Lincoln Arc Welder tell us that it 


widens their field at once. 


They can do manufacturing work that 
they did not attempt before—they can 
make a wider margin of profit on repair 
work—they can do welding of better 
quality and give better service than ever 
before. 


There is no welding shop too small to 
use a Lincoln Arc Welder to advantage 
and we can make a very interesting 
proposition to the welding shop that 
wants to install one today. 


coln Motor operated 
over 3 years under 


Chicago Philadelphia 





Agencies in other Principal Cities 





Welding gear cases from sheet 
steel. Many little manufacturing 
jobs of this character are to 
found in every town. 







Steel pulley casting with a blow 
hole and shrink: crack which 
were filled in with molten metal 
making a perfect pulley 


Gas Tank made from 
sheets by electric arc we 
Pipe fittings also weld 
Tested at high press 


mis seus ue 1 he Lincoln Electric Co. 


water without dam- General Offices and Factory, Cleveland, O. 
age. The Lincoln Electric Co., of Canada, Ltd., Toronto-Montrea] 
BRANCH OFFICES: 
New York City Detroit Boston 
Buffalo Columbus Charlotte, N. C. 
Cincinnati Pittsburgh Minneapolis 


London, England 
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Davis-Bournonville 
PRESSURE REGULATORS 


For welding and cutting. 
Simple, reliable and easily 
maintained. Seats may be 
replaced in a few minutes 
using ordinary shop tools. 


SOLFRUNT : 
HIGH PREBSURE,GAUGE  “YORKING PRESSURE 
Sues C 


GAUGE 
. 








REPOS TANK CONNECTION 
WITH PLUG NIPPLE‘aAnn NUT 


COPPER 


GASKET, SAFETY BURSTIN' 


DISC AND CAP 
A 
sTiRRUP ~~ EQuatizing SEAT 
CAP 


AND 





BOTTOM) 
CAP 


Oxygen Pressure Regulator for To replace,seat remove bottom cap and 
Cutting unscrew stirrup cap. Remove equaliz- 

ing pin and worn seat. Replace with 

Regulators for Acetylene, Oxygen, Hy- new seat and set the equalizing pin 


drogen, Carbo-Hydrogen and all Gases back into the seat socket. Be careful 


that stirrup cap screws into place over 
Under Pressure. Forged Bronze Bodies _ the equalizing pin without interference. 


and Sturdy Construction Throughout Screw down to. shoulder in stirrup. 


Screw in the bottom cap with copper 
Line Regulators for Welding Shops. gasket under the shoulder. 


Davis- Bournonville Company 


JERSEY CITY, N. J. 
Branches in Principal Cities. 





PIN HOLDER | 
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THE WELDING ENGINEER 


Cumulative Experience 


Our experience as designers of electrical equipment dates back to the day when electric 
lights were a luxury and when electricity was struggling for a place in the sun 
Westinghouse was a pioneer in electricity and its uses. Part of the knowledge ac- 
cumulated during these years of experience is reflected in the design of Westinghouse 
Arc Welding Equipments. 

There is a special scheme of field connections and a separate exciter that improves 
the stability, ease of striking the arc, and which assists the operator to consistently 
obtain sound welds. 

The motor and generator used on these equipments are STANDARD. They are a: 
reliable as the name Westinghouse in electrical design and construction. 

Westinghouse Bulletin No. 7149 and No. 1826A describe this equipment in detail 
Write our nearest office for them. 





Westinghouse Electric & Manufacturing Co. 
East Pittsburgh, Pa. 
Offices in all principal American Cities 


Westinghouse 
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CARBIDE 


Burns Brighter — Lasts Longer 
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Welders and Cutters 


MECHANIC is no better than his 
my tools. 


“Standard Carbide”’ is the favored 
“tool” of hundreds of skilled welders and 
cutters. 





Because Standard Carbide is pure carbide, 
it is both efficient and economical. It 
comes in many sizes, just one grade—the 
best. It “burns brighter and lasts longer”’ 
and never costs more than inferior grades. 
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Where jobs are figured down to the last penny, Stand- 
ard Carbide is used. Where shops pride themselves 
on their perfected equipment, Standard Carbide is 
used. Where skilled workmen know how to get the 
best results, Standard Carbide is used. 





Because people that know something about carbide 
have found that Standard Carbide is the pure car- 
bide — therefore the efficient carbide — therefore the Always packed in 
economical carbide. blue steel drums. 


Ask your dealer for Standard Carbide, in the big 
blue steel drums, or, write for further information 


Standard Carbide Sales Co., Inc. 


Western Office , Main Office 
457 Conway Building, Chicago, Il. 15 West 37th St., New York City 
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WELDING RODS 


Parsons’ Manganese Bronze Rolled Welding Rods 











the Strongest Bronze Made 


for high-fire Brazing and Oxy-Acetylene 
Welding of Malleable Iron or Bronze and 
Brass castings assure a faultless, flawless job. 
This is another example of the “Cramp” stand- 
ard of quality. This scientifically perfected 


metal is the result of long years of experience. 
Its fine physical properties make it especially 
suitable for welding purposes. 





A strong weld of fine close grain and exceed- 
ingly tough texture is always the result where 


Cramp’s Welding Rods are usesd. 


We can also furnish Welding Rods of Cramp’s 
Cramp’s Copper Covered Iron, 
Cramp’s Drawn 
Aluminum, Cramp’s Cast Aluminum, Cramp’s 
American Iron and Soft Brass Brazing Wire. 


Cast Iron, 
Cramp’s Vanadium Steel, 


March. 








on all kinds of brass and bronze castings. 














We furnish and will be glad to estimate 


The William Cramp & Sons Ship & Engine Building Co., Philadelphia 
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hose who have enjoyed 
long’ association with 


We are confident that if 


not already among the) 
users of <_—_»~s— > 


CANADIAN CARBIDE 
i know the meaning 
of of Mote Gas per Found 








SHAWINIGAN PRODUCTS CORPORATION 








SHA' GAN 


10 WILLIAM STREET NEW YORK 
549 MeCORMICK BLOG CHICAGO 
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No. 8-G for Natural Gas, $8.00 








The two most essential points in welding 
are: 


FIRST: Thg use of a proper sized oxy- 


acetylene flame. 


SECOND: The saving of gas by preheat- 


ing your work for the oxy-acetylene flame. 


The first is under your control in the use 
of the oxy-acetylene apparatus you have 
selected. 


The second, we can aid you in by supply- 
ing the proper blowpipe for preheating pur- 
poses. 


We manufacture blowpipes for use with 
Coal Gas, Natural Gas, Gasoline Gas and 
Acetylene Gas, with Air Blast. 





Our catalog ““B. X.”" free for the asking, 
contains full description and prices, WANT 
ONE? 


Buffalo Dental Manufacturing Co. 


Buffalo, N. Y., U.S. A. 































— w=) MULTI-SEAT REGULATORS 
) “ECO have four seats instead of one, 
but cost no more. 

Write for prices and start to reduce your costs 
— NOW. 














Modern Engineering Company 
23rd and Walnut Streets - - St. Louis, U.S.A. 
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Federal Regulators 
Help SELL Your Torches 


100% Efficient 


Cheapest in the End 

















Improve 
Your 
-=_./7 Torches 
— ByUsing 
“‘Federal”’ 


Regulators 











FEDERAL BRASS WORKS 


3100 SOUTH KEDZIE AVENUE, CHICAGO 



















Wanamaker Coated Electrodes 


FOR 


ARC WELDING 





Reduce your labor costs. 
Reduce your current costs. 
Reduce your electrode material costs. 


Increase your production. 
Increase the operators’ efficiency. 
Increase the quality of your welds. 


Write for details. 


The new Tecor Specialties Bulletin describes 
the WANAMAKER COATED ELEC- 
TRODES, also a complete line of welding ac- 
cessories. 


Write for it today. 


Transportation Engineering Corporation 
200 FIFTH AVE., NEW YORK, N. Y. 
608 SOUTH DEARBORN ST., CHICAGO, ILL. 
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For Electric Welding 


ROL-MAN RODS on 





ca MANGANESE STEEL 
WELDING RODS 


MANGANESE 12 to 15 per cent 
Build Up ‘a TRUE MANGANESE STEEL Wearing Surface with 


Frogs, Switches and Track-work. Crusher parts, Dredge- 
Bucket Lips, Sprocket and Gear Teeth, Etc. 


ROL-MAN MANGANESE for MAXIMUM WEAR 


STANDARD SIZES AND LENGTHS—BARE, COATED SAMPLES ON REQUEST 
MANGANESE STEEL FORGE CO. Land Title Building © PHILADELPHIA, PA. 


For Gas Welding 


Worn Manganese and Carbon, Crossings, 





























Superior Oxy-Acetylene Machine Company 


Manufacturers of 


Welding and Cuties & pparatus, Torches, Regulators, Gauges. Lead Burning and Carbon Burning Ou' 
> eee Generators. Welding Supplies of Every Description. 
No. 2 Superior Whee and Carbon burning outfit ay org > 

1 Superior Type “‘B’’ Welding Torch, passed upon by 1 Length of 5-ply Oxygen Hose, 12% ft......... $ 1.5 
the Underwriters. This Torch is heavily nickel- 1 Length of Hi -ply Acetylene Hose, 12% ft...... 1.50 
plated, with metal handle, equipped with 7 two- SO ara eee , 20 
piece copmr Welding Tips. No. 1 tip can be used 1 Pair Welding Goggles............-ceseeeeeees 
for Radiator Work. This Torch is a Non-Flash 1 Imstruction Book ..........eececeeseeeecewcess 
Torch and will not flash out under any ordinary DERE... cdb en be cketececceh.c ts Uavnvecrcsesos 
COURT «6 ok. 5 coc ccc cccepcdedadecoeccsncecces $16.00 8 Cast Iron Rods 1 Pound Cast Iron Flux | 

1 Carbon Removing Torch............--+cesscseecees 1.50 3 Brass Rods 1 Pound Brass Flux ‘ 3.0 

Se ee RED. 5 Voncncheslighebe coche bbeocce 50 3 Aluminum Rods 1 Pound Aluminum Flux | “~~ 

1 No. 30 Safety Front Oxygen Regulator with one 10 Steel Rods , * 
3,000-Ib. Gauge, registering cu. ft. and one 300-Ib. Price of Outfit No. 2.... 2.2... ec ccceeccceuce $69. 2¢ 
GD ancdewdinsscenseceskes tel adhentabes babe 24.00 Cutting Tip can be furnished for above Outfit it 

1 No. 35 39 Acetylene Regulator, equipped with one 300- steel up to 2 im. im thickness............. 
Ib. Gauge and one 50-Ib. Gauge..........s0.00+ 18.00 Packed im carrying case, extra.........----+-65> 





No. 2 Superior Welding and Carbon 
Burning Outfit, equipped with double 
gauge regulators .........6++05-- $69.20 


No. 1 Superior Welding and Carbon 
Burning Outfit, equipped with single 
Sauge regulators .......-.+6..5. $49.10 


Repair all makes of equipment. 
WRITE FOR MONTHLY PRICE SHEET AND CATALOG 
Agents wanted in unoccupied territory. 


Superior Oxy-Acetylene Machine Co. 
Hamilton, Ohio, U. S. A. 








Specializing in the 
manufacture of all 
items pertaining to 
the Oxy-Acetylene 
Industry 











United States 
Welding Co. 


INC. 
Minneapolis, 








SEND FOR CATALOG 
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Columbia 


Round Welding Carbons 
Welding Carbon Plates 
Welding Carbon Paste 
Welding Carbon Flour 





Our welding carbon 
products are designed 
especially for weld- 
ing operations 





NATIONAL CARBON CO., Inc. 
Cleveland, Ohio 


San Francisco, Calif. 
































st MET WELD GENERATOR 


EARN YOU MONEY 


Write for catalogue and price list 







Distributors Write us 

of about 
Milburn . 
Welding & Magic Weld 
Cutting “Acts like magic”’ 
Equipments Welding 

for G as 

Ohio—Penna. 
Mich.—New York Supreme 


METALS WELDING CO. 


Welding Supplies of Every Nature 


4400 Perkins Ave., Cleveland, O. 
Long Distance Phone~—Randolph 2836 
Buffalo, N. Y. BRANCHES 


Detroit, Mich. 

















“Right There!” 


ERE is the word of an old timer 
when he used a Smith No. 6 the 
first time. 


“Boy! She’s right there! 
She will stand more heat 
than any torch I ever saw.’’ 


Make us prove what Old Timer says. 


Write Department ‘‘B.”’ 











SMITH’S 


INVENTIONS 
INCORPORATED 


Six torches in one for the 


price of one. 


Exclusive Manufacturers of Oxy-Acetylene 
Welding and Cutting Equipment 


Minneapolis, Minn. 


Distributors 


Campbell Iron Co., St. Louis, Mo. 
Electric Appliance Co., Chicago, Ill. 
Omaha _—s Co., Omaha, Nebr. 
Omaha Baum Iron Co., Omaha. 
Master Sales Co., Omaha. 
Bonniwell Calvin Iron Co., Kansas City, Mo. 
Holter Hdwe. Co., gem Wash. 

ames Supply Co., Chattanooga, Tenn. 

ig Three Welding & Equip. Co., Ft. Worth, Tex. 
Williams Hdwe. Co., Minneapolis, Minn. 
The Moore Hdwe. & Iron Co., Denver, Colo. 
Young & Vann Supply Co., Birmingham, Ala. 
Taylor Parker Co., Norfolk, Va. 
Motor Mercantile Co., Salt Lake City, Utah. 
Seattle Oxygen Co., Seattle, Wash. 
Waterhouse & Lester Co., San Frencisco, Calif. 

Los Angeles, Calif., Portland, Ore. 
Motor uipment Co., Wict‘ta, Kans, 
Shadbolt Boyd Iron Co, Milwaukee, Wis. 
Tull Rubber & Supply C., Atlanta, Ga. 
Mine & Smelter Supply ‘:o., Salt Lake City, Utah. 
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Every Linde Warehouse is a Potential Linde Plant 
The Linde Company has built a great business upon vision. 
It sees in each of the forty-six Linde Warehouses now in operation not merely a 
distribution centre, but a producing plant—fully equipped to make Linde Oxygen. 
Indeed with the exception of our original plant all of the twenty-nine Linde 
Plants which supply American consumers today were originally storage places. 
Every warehouse is carefully located with a view to adequately meeting 
the needs of oxygen users as the use of the oxy-acetylene process develops 
in that territory. 
It is such foresight that enables The Linde Company to provide a constantly 
increasing patronage with uniformly pure Linde Oxygen at any point, in any 
quantity and when wanted. 
The nearest District Sales Office will gladly furnish you with complete informa- 
tion as to Linde prices and sales plans. 
For Your Convenience 
Distributing stations in every important industrial center. 
At Your Service } 
District Sales Offices in these cities: : 
PITTSBURGH CHICAGO SAN FRANCISCO ; 
BUFFALO CLEVELAND DALLAS ¢ 
BOSTON MILWAUKEE ATLANTA ; 
PHILADELPHIA DETROIT ST. LOUIS = 
NEW YORK 4 
THE LINDE AIR PRODUCTS COMPANY 
Carbide and Carbon Building, 30 East 42nd Street, New York : : 
a BALFOUR BUILDING, SAN FRANCISCO 8 
' ee 
THE LARGEQT PRODUCERS OF OXYGEN IN THE WORLD : 
‘ 1750-22 ‘| 
' : 
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ARC WELDING OF CAST IRON 


Characteristics of Cast Iron Which Influence Its 
Weldability and General Procedure for Welding It 


By A. R. Allard? 


~ VERYONE familiar with the merits, as well as the lim- 
K itations, of applying the electric arc welding process to 
cast iron and obtaining good welds recognizes the need of a 
better understanding of the methods of applying this process 
to this class of work. 

Certain fundamental facts concerning the metal, its char- 
acteristics, constituents and their relation to welding of cast 
iron, must be thoroughly understood in successfully develop- 
ing, supervising and applying electric welding to cast iron if 
satisfactory welds are to be obtained. 

The discussion following points out the most important 
of these points in a clear, non-technical manner so that one 
need not be versed in metallography to comprehend and 
erasp the discussion and conclusions. 

Cast iron which comes to the attention of the shop man is 
made of melting pig-iron and pouring it into molds which 
form it while molten into the desired shape or casting. Of 
all commercial products of iron, cast iron is the least re- 
moved from the original ore. It retains more nearly the 
physical and chemical characteristics of the ore and is the 
product of the first refining process. It requires extensive 
processes to refine the ore to the stage of commercial steel. 
Chemically pure iron or ferrite is the highest stage of re- 
finement and is only a laboratory product. It contains no 
impurities, such as carbon, silicon, sulphur, manganese or 
phosphorus. Commercial cast iron contains all these im- 
purities in varying amounts, as well as other less important 
ones. The effect of these impurities on the cast iron, and the 
physical characteristics, due to their presence, must be care- 
fully studied by the welding engineer. 

Carbon is present in cast iron in amounts varying from 2 
per cent upward, an average sample containing approximate- 
ly 3 per cent by weight. The relation of carbon content of 
cast iron to welding conditions is probably better understood 
when measured by bulk rather than by weight. The quan- 
tity, as stated in any analysis, is by weight and may be con- 
verted into an approximate measurement of bulk by multi- 
plying by 2%. About 7 per cent of the bulk of ordinary cast 
iron is made up of carbon. 

Carbon, which is ordinarily considered as infusible, has the 
property of readily dissolving in molten \metal at about 2300 
deg. Fahr. when found in cast iron containing 3 per cent 
carbon. At this temperature all of the carbon present has 
combined with the molten metal to form a mixture of carbon 
and iron. We now say that the carbon is in the combined 
form, or that we hive a mixt: re known as iron carbide. In 
order to retain the carbon and iron in the combined state it 
is only necessary to cause the molten mass to solidify or chill 
instantly by bringing it into contact with water, a cold mold, 
or an iron chill, either of which will conduct the heat from 
the mass with varying degrees-of rapidity depending on con- 
ditions. 

The retaining of the relation between the two substances 
is dependent upon the speed with which the heat is removed 
from the mass. When a specimen of metal cooled in a chill 
is examined, a substance quite different from cast iron and 
resembling more closely a piece of steel is found. A fracture 
shows a silvery, fine-grained metal of great strength, but ex- 
tremely hard and brittle, the greatest hardness being accom- 
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panied by maximum brittleness, and each dependent upon 
the rapidity of chilling. This material is what is known as 
chilled cast iron and will require remelting or extensive an- 
nealing to effect a change to cast iron. It requires from one 
to three days‘and often longer to anneal even small sections 
of chilled iron. 

If, instead of chilling the molten metal, we go to the other 
extreme and cool it as slowly as possible, it will be found 
that the carbon has separated from the iron into the flaky 
state known as graphite. This graphite cast iron represents 
the softest, though the weakest, state of cast iron and is 
easily cut or machined. It is noticed when cutting or filing 
that there is a black dust present which readily soils the 
hands. This dust is carbon dust from the casting. A sample 
of this graphitic cast iron shows very closely the proportion 
which exists in the mixture of-carbon and iron. 

Between the two extremes of chilled cast iron and graphitic 
cast iron we have cast iron which is partly graphitic and 











Pig. 1. 
Method. Note the difference in grain struction between the chilled cast 
iron and the original cast iron. Chilled section is full of gas pockets 
and cracks, also extremely hard and brittle. 


Characteristics of Cast Iron Welded by the Carbon Are 


partly combined carbon. The usual type of these castings 
contains 0.25 to 1.50 per cent combined carbon and the re- 
mainder as graphite or free carbon. 

Silicon (0.50 to 3.50 per cent) is found in cast iron and in 
certain amounts aids the formation of graphitic cast iron, 
however the addition of silicon beyond certain fixed limits 
has an effect similar to that of carbon. An example of high 
silicon cast iron is found in castings of certain electrical 
apparatus, the iron of which cannot be cut or filed. Silicon 
raises the melting point of iron. It also volatilizes readily. 

Sulphur (less than 0.10 per cent) reduces the fluidity of cast 
iron and promotes unsoundness except in cases where the 
molten metal is chilled readily enough to prevent segregation 
of masses of it. 

Phosphorus (up to 1.50 per cent) 
brittleness of cast iron. 
carbon by the molten iron. 

Oxygen breaks up the graphite of cast iron. 

We have previously considered three grades of cast iron as 
represented by the state of the carbon: (1) Wholly carbide; 
(2) wholly graphitic; (3) partly combined carbon and partly 
graphitic or free carbon. Consider now the formation of 1, 
2 and 3 in the light of additional knowledge of the other con- 
stituents of cast iron. 

1—White cast iron (combined) (wholly carbide), which is 
hard and brittle with a fine-grained structure like steel, may 
be produced by— 
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Quick cooling through and below the point of 
solidification. 
(B) Presence of much manganese, 
(C) Absence of silicon. 
2—Gray cast iron (graphitic), which is soft, easily cut and 
has a structure of iron interspersed with flakes of graphite or 


(A) 


free carbon, is produced by— 
(A) Slow cooling through and below the solidification 
point. 
(B) Presence of silicon in correct amount. 
(C) Absence of manganese. 


3—Cast iron between these two stages is dependent on— 
(A) Rate of cooling. 
(B) Silicon content. 
(C) Manganese content. 
Present Arc Welding Methods 
welding is probably the oldest, and easiest in 
point of manipulation, of the arc methods of welding in use 
on cast iron, It consists of drawing an arc between a carbon 


Carbon arc 

















Fig. 2. Characteristics of Cast Iron weapen by the Metallic Are 
Method. Note the ashy white appearance of the residue which accu- 
mulates between ~ casting deposited metal. residue gee 
ation of the an at the line of fusion. The —.= 
this ue is dependent upon the physical condition of the cast iron. 
Note also the gas pockets in the deposited sections. 


pencil and the cast iron part, causing the metal of the casting 
and the filler rod to become molten at the point of heat ap- 
plication. 

Cast iron which melts at 2300 deg. Fahr. and vaporizes at 
3300 deg. Fahr becomes very fluid under the heat of the arc, 
so that practically the only position in which this method can 
be used is in welding on a horizontal plane and on metal of 
sufficient thickness to prevent the intense heat of the arc irom 
melting through. Sometimes a backing of refractory material 
is built about the work to facilitate the operation of welding. 

Various metals have a characteristic known as the critical 
welding heat, at which point the metal suddenly changes from 
the plastic to a fluid state and above which the further appli- 
cation of heat for extended periods causes burning of the 
metal. From the point of critical welding heat, pure iron is 
more easily welded by the arc methods than any other metal. 
Welding becomes more difficult with increasing amounts of 
carbon until the point of carbon content is reached which pro- 
duces cast iron. 

Cast iron, when held at a red heat for long periods, will 
deteriorate, causing it to warp and crack, and if held at high 
temperature will soon decompose to the point of worthless- 
ness. 

When the carbon are method of welding, as described, is 
used, the metal is quickly brought to a molten state at the 
surface, and at this heat the carbon of the metal is dissolved 
in the iron. When the arc heat is removed the cold sections 
of the casting quickly conduct the heat from the molten sec- 
tion, causing it to chill rapidly with the attendant formation 
of chilled cast iron. (Fig. 1). This is exactly what takes 
place when pouring molten iron into a chill, 

Metallic arc welding is another arc method used quite ex- 
tensively for certain applications. In this method the arc 
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is drawn between the cast iron and a steel wire elect: 
causing the steel wire to melt and be deposited in the x 
of the cast iron melted by the heat of the arc. Th: 
thus unites with the cast iron by various degrees of cont 
adhesion or amalgamation, as the case may be. 
the doubtful nature of the union between the two meta 
is customary practice to insert steel studs or pins into 
cast iron, in order that the steel filler material 
with them, thus anchoring the steel to the cast iron (Fis 
Additional strength, due to whatever fusion is obtained 
tween the original casting and the added metal, and the « 
with which close contact is made with irregular surfac: 
the casting, thus eliminating the work of preparation, r: 
sents the advantages of this method of welding over rep 
ing by bolting a plate to the casting. When this meth 
welding is used on containers for steam, liquids, etc 
seams or edges of the weld can be calked to obtain tis 
joints. This calking is often necessary on jobs of this clas 

In welding cast iron by the metallic arc method, using st 
electrodes, the fusion obtained between the two metals is 
pendent upon the state in which the carbon exists. It 
proved by experiment and observed in practice that the clos 
the carbon approaches the graphitic state the poorer will 
the union of metals, while the closer it approaches the 
bined form the better will be the union of metals. This 
dition is due to the fact that, as the carbon approaches 
graphitic state, there is less continuity of the iron matrix 
less cohesion between the iron crystals, due to the 
structure of the graphite particles. In addition to this 
formation of a layer of residue, of ashy or sandy appearai 
between the two metals at the line of fusion prevents 
union of the metals. This condition becomes more se: 
as the carbon approaches the graphitic state and is du 
the inability of the molten iron to quickly dissolve the gra; 
ite flakes, leaving them exposed to the action of the arc 
oxidation. 
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development of the graphitic conditions which increase with 
uddied by the lication of the carbon 
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graphitic structure develops. The fusion and ———- shown by the 
string of metal deposited by the metallic arc 
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This layer of residue is formed as the steel matrix of t! 
cast iron becomes molten, and in a molten stage is attracted 
to and unites with the layer of metal already formed and 
partly solidified. As this movement of metal takes place, duc 
to molecular attraction, most of the graphite which is in th 
laminated formation is left behind, and, being without its 
supporting matrix, settles to the bottom of the depressio 
left by the movement of the metal. This deposit or laye: 
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graphite, being a good conductor of electricity, concen- 
trates the action of the arc, which partly oxidizes it and packs 

into a layer with the dirt and oxide, thus forming the 
laver of residue which prevents the amalgamation of metals 
a the line of welding is extended (Fig. 2). 

The degree of fusion that can be obtained on any piece of 
cast iron can be foretold by visual examination of a fracture 
in the material, or by the application of the carbon arc to a 
small area of the casting. If the metal becomes fluid when the 
arc is applied, and spreads over the parent metals to the line 
of fusion, making a smooth appearance and even contact, in- 
stead of receding from the parent metal at the edges of the 
line of fusion as though they were two foreign substances 
(Fig. 4), good fusion can be expected. 

Upon examination of a weld made by the steel metallic arc 
process, even though good amalgamation of metals has re- 
sulted, numerous small gas pockets are found, particularly in 
the layer adjacent to the casting. These holes are caused by 
gas formed by the application of heat to the layer of graphite, 
dirt and slag mentioned, and by the volatilization of carbon 
and silicon of the cast iron. There is also a tendency for 
cast iron to absorb moisture from the air upon being heated. 
This moisture, upon being gasified, may also cause gas pock- 
ets or holes. 

With this method of welding there exists between the lay- 
ers of steel and cast iron a hard area which cannot be cut 
except by grinding it, This area usually consists of a layer 
of chilled cast iron next to the layer of slag mentioned above, 
and on the cast iron side of the weld, while on the other side 
of the layer of slag and adjacent to it there exists a layer 
of chilled high carbon steel which is formed by the alloying 
of the molten high carbon metal of the original cast iron 
with the added steel. This layer of high carbon steel varies 
in thickness from a very thin layer at the line of slag to 
the full thickness of the added layer, depending on the charac- 
ter of the cast iron and the depth of penetration secured. It 
will readily be seen that the deeper the penetration, or depth 
of cast iron liquified by the application of the heat of the 
arc, the greater is the amount of molten high carbon metal 
to unite with the added molten steel. A close inspection of 
the action of the arc and metals, while the welding is in 
progress, will show that practically all the molten metal of 
both the casting and the filler rod unite to form the layer 
of metal which lies above the line of slag. 

Another difficulty in the way of securing satisfactory welds 
with the metallic arc on some applications is due to the sep- 
aration and cracking caused by the shrinkage of the molten 








Fig. 5. Steel Deposited by Metallic Are Method on Block of Cast 
Iron, Note the separation of the deposit from the cast iron. This is 
particularly noticeable at the ends of the deposits. 


metal upon solidification. The trouble experienced from 
this cause is often erroneously attributed to the difference 
between coefficients of expansion of the two metals. 

Contraction and expansion, as everyone who has had ex- 
perience in welding’ knows, causes more trouble and failures 
in the welding of cast iron, by any method, than all other 
causes combined, 

Every physical and chemical change in metal is accom- 
panied by stresses set up within the metal. As these stresses 
exceed the strength of the metal, it is not hard to understand 
the warpage and breakage caused by this agent in a metal 
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as weak, rigid and brittle as cast iron, When steel or cast 
iron is subjected to heat it expands as the heat increases until 
a point is reached just prior to fusion, when the metal as- 
sumes its greatest bulk. On cooling, it again increases to its 
greatest bulk when passing from the molten to the solid 
State. 

In welding cast iron with the metallic arc, using steel filler 
material, the difference in contraction between the molten 
added layer and the casting often causes trouble. The 
strength of the added steel is much greater than the strength 
of the cast iron, so that the steel, upon contraction, may pull 
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Fig. 6. General Procedure Recommended for Doing Metallic Are Weld- 
ing on Cast Iron Parts. 


away from the cast iron (Fig. 5), or in some cases, where good 
fusion of metals has been secured, the cast iron will be frac- 
tured. The fact that the separation usually takes place at 
the line of slag or the point of contact of the two metals is 
due to poor fusion of metals and to the fact that this is the 
line of creepage or movement between the metals. Even 
though good fusion of metals has been obtained, the separa- 
tion will be in the vicinity of this line and on the cast iron 
side, 

The steel metallic process of welding is the only method 
adaptable for certain applications. Examples of this are 
found frequently in castings which permit the use of only a 
limited amount of heat, and in jobs which require welding 
to be done by overhead manipulation of the arc, This latter 
is usually prohibitive in other methods on account of the 
fluidity of molten cast iron. 

The following outline covers the general procedure recom- 
mended for doing metallic arc welding on cast iron parts. 

In preparing a casting for this process care should be taken 
to remove all scale and sand by chipping or sand blasting the 
entire surface to which metal will be fused. 

A square groove is chipped along the line of the break or 
crack. The size of this groove depends upon the thickness 
of the casting and is usually 4 in., % in. or % in. square. 

The groove is then filled up by welding until it is flush with 
the face of the casting, 

Locate and set the first stud in the casting as close to the 
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crack as practicable. The location of the ‘stud is determined 
by the thickness and shape of the casting and the size of the 
stud. The size and number of studs is dependent upon the 
volume of added metal required to give the necessary strength 
Studs should be long enough to extend through the first layer 
so that good fusion can be obtained between them and the 
second layer. The studs should be set as close to the edge 
of the break and to each other as practicable. 

Weld around the first stud with a sufficient number of rows 
of deposit to reach the center of the break, as shown at X in 
Fig. 6. This procedure will determine the area covered by 
the metal surrounding one stud and will aid in locating the 
remaining studs. 


Locate and set the necessary number of studs to complete 
the job, Chip or grind grooves, as shown in Fig. 6. These 
grooves may be either square or semi-circular, although \% in. 
square grooves are used most frequently. Grooves should be 
placed between the rows of studs if more than one row is 
used, and at the outside edge of the weld area. ; 

Figure 6 illustrates the oreparation as to grooving and 
studding, as well as the welding procedure to be followed. 

Weld the grooves up flush with the face of the casting. 











= 


Fig. 7. Cast Iron Sections—Preheated to 1500°F and built by the 
Metallic Are Process of Welding, using a Cast Electrode. The section 
was cut with a hack-saw to show that it could be easily machined, and 
was then broken to show the characteristics of the weld and original 
metal. Note the dense fine grain structure of the added metal and 
the graphitic structure of the original casting. The added material is 
stronger than the original casting and is easily machined. 


Weld the first layer around all studs as was done with the 
first stud. The outside row of the pads of adjacent studs 
are not united at this time except where they emerge into 
each other at the outer circumference. 

Weld the second layer around all studs (Fig. 6-B), taking 
care to make the pads cone shape, so as to leave a “V” to be 
filled when the pads are united, 


Weld additional layers if required. 


Unite all pads except at the line of the break, taking care 
to leave this operation until the last in order that the greater 
part of the shrinkage will have occurred before ‘this union is 
made. In uniting the pads, when more than one layer of de- 
pcsited metal has been added, it is best to follow the contour 
of the pads with additional rows of metal as the welding ad- 
vances from the bottom of the “V” or base of the cones. 

Unite the weld at the break, as shown in Fig. 6. 

The operation of welding cast iron by the steel metallic arc 
method should proceed very slowly, with each addition of 
metal being very small in order that the heat absorbed by the 
work may be kept to a minimum. 

Drilling at the end of the break or crack is optional and not 
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often required, as the casting should never get warm e: 
to expand and extend the break. 

One of the mistakes made in the application of this m: 
of welding is the practice of building up heavy secti 
layers of steel adjacent to the cast iron, When good 
is obtained the section of steel can be easily kept at o1 
that of the cast iron section required to give the nec 
strength. It is evident that when the stresses ar: 
enough to warp the steel, it will, in most cases, pul! 
warp or break the casting (Fig. 5). 

The square groove at the break, when filled by we 
closes up the break and offers a projection against whi 
shrinkage of the added material draws the adjacent si 
the casting, thereby utilizing as an advantage one 
greatest trouble-giving factors encountered in cast iron 
ing. The other grooves are additional insurance against 
age when welding cylinders or containers for liquids . 
pors. They also give additional strength to the welding 

The method of “V’ing” out the casting, as shown at 
(Fig. 6), was inherited from the practice followed 
welding and may be followed when welding sections of 
ing in which the carbon is found to be in a condition w! 
will give good fusion between the casting and the a 
metal. 

The heavy sections of graphitic cast iron usually en 
tered should not be “V’ed” out, because the surface ot 
casting, which chills quickly when cast, affords a better 
ity of metal upon which to weld than is presented as th: 
ing is cut below the surface, As the cut becomes deepe: 
amount of graphite present in the metal increases. Exan 
tion of “A,” Fig. 6, Section A-B, will show that no increas: 
strength is gained by “V’ing” out in cases where the fu 
between the metals is poor. 

Figure 6-A also shows another disadvantage to the 
ing method of preparation. There is without question 
siderable shrinkage of the steel filler material no matter | 
carefully the work is done. Reference to the sketch will s! 
that the shrinkage draws the bevels of the casting agai: 
the beveled boss of the added section, with the result t 
the pressure exerted tends to lift the steel section from ¢ 
casting, and this, in fact, takes place in many cases. 

The practice, as outlined, will keep the effect of shrinka: 
strains to a mimimum by affording a procedure which \ 
keep the work cool, and by affording means of equalizin: 
balancing and taking advantage of the stresses which cannot! 
be eliminated. The use of small wire, as low current as p 
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Fig. 8. Examples Showing Stresses Set Up in Castings During Welding 


missible and straight line welding without weaving or osci! 
lating of the steel ‘electrode Will also assist in keeping th 
work cool and minimizing the stresses. 

The procedure most widely understood has been outlined 
The ideal procedure would result in welds which would 
have the following characteristics: 

(1) Good amalgamation of metals. 

(2) Prevention of chilled metal at the line of fusion or 
the weld. 

(3) Provision for accommodating expansior in the cast 
ing. 

(4) Elimination of gas pockets and holes. 

(5) Same coefficient of expansion between the casting and 
the added material. 

(6) Deposition of added material which will approxima': 


the characteristics of the original casting. 
(Continued on page 40) 
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The Insurance Man and Acetylene’ 


Problems Which Confront the Insurance Inspector in Con- 


nection with Oxy-Acetylene Installations and Applications 


By Dr. A. D. Risteen} 


Dr. A. D. Risteen—Mr. President and Gentlemen: I came 
cre with some trepfdation, and some of my friends told me 
to don a full suit of armor before coming and talking to you 
from the standpoint which I hope to present. 

I am to talk about the insurance company’s point of view 
in connection with acetylene. The subject is a large one, and 
I suspect that writing a book about it might be easier than 
preparing a short address, properly balanced and adequate to 
the occasion. 

The Insurance Company’s Problem 

Insurance companies are prominently interested in two 
fundamental questions about acetylene. First. Is acetylene 
essentially and necessarily a bad actor like the dragon of St. 
George, which presumably breathed fire, ate rocks, devastated 
the countryside and acted in general like the devil that he 
was; or, May it be a reasonably innocent thing when properly 
handled, and is it rational to expect that in lighting installa- 
tions, for example, it need not be any more hazardous than 
the candles, lamps, electric lights or ordinary illuminating gas, 
one or other of which we should have to use if acetylene were 
not available? 

That is the first question. Now, assuming that favorable 
experience of this kind can be realized, the second question 
is: Will it actually be realized in practice? The two ques- 
tions are distinct, and, although I believe there is no room 
for argument about the possibility of handling acetylene with 
a high degree of safety, what the insurance company wants 
to know, and must know if it is going to carry on a sound 
business, is how the thing is actually working out in prac- 
tice, or is going to work out in practice in the future. 

Juggernaut Versus Acetylene, 

I should like to digress for a moment and consider the 
case of Juggernaut. He is a god, worshipped in certain 
parts of India. A festival is held in his honor at Puri every 
year, and part of the celebration consists in drawing a large 
wagon through the public street. There is an old story to 
the effect that many persons are killed by the wheels of this 
wagon, and when I was a youngster I saw some horrible 
pictures showing the “Car of Juggernaut” rolling over men 
and women and crushing them to death. There is hardly 
a word of truth in this story, The total distance that the 
wagon is drawn is less than a mile, and the journey takes 
several days. This certainly does not exceed the speed limit 
as we understand it in New York; and any person who tried 
to be run over by such a car would have to go about the job 
in a most deliberate and patient way. There are very few 
deaths indeed from the car of Juggernaut but one occurs 
occasionally, owing to the fact that the street is packed 
with dense crowds, 

The Juggernaut story grew up before the day of the mo- 
tor car, and at a time when the death of a person in con- 
sequence of street traffic was so unusual that it attracted a 
vast amount of attention.. As time passed we became innured 
to accidents of this kind, and the terrible and deadly care of 
Juggernaut would now be considered quite harmless. 

[t is always the new thing upon which attention is riveted, 
and it is the new thing that gets undue and often wholly inac- 
‘Paper read before the annual convention of the International 
etylene Association, New York City, October 4, 5 and 6, 1921. 
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curate and unmerited publicity in connection with any unfortu- 
nate results with which it may be associated, or with which 
somebody may suspect it to be associated. 

It isn’t so-very long ago that electricity was suffering from 
this lack of mental perspective and pretty much all the fires 
that occurred were attributed, by the public, to electric wiring, 
and later, when electrocution first took the place of hanging, 
quite a number of electrical engineers disapproved of the 
change because they feared that it would direct attention too 
strongly to the hazards of electric shock—as very likely it did. 

Acetylene is now going through its Juggernaut stage, and 
its shortcomings are being magnified accordingly. It is not 
exactly new, but it is being so generally introduced for house 
lighting and other purposes that attention is attracted to it 
quite prominently, and the public is inclined to over-emphasize 
the dangers associated with it, and is also prone, I fear, to at- 
tribute to it many evils and unfortunate things of which it is 
really quite innocent. 

Some few of you may remember that the great fire that de- 
stroyed Chicago was caused by the Widow O’Leary’s cow 
kicking over a lamp; but most of us have forgotten the fact, 
and if the fire should occur now the chances are that some- 
body would try to hang it onto acetylene. 

I do not wish to minimize the dangers of acetylene in the 
least, and in a few moments I am going to review some of 
them, though necessarily in a superficial way. But before 
doing so I want to call attention to the fact that in dealing 
with the hazards that are possibly or surely connected with 
any one particular thing or operation, it is easy to give the im- 
pression that we are dealing with an exceedingly dangerous 
thing. The true safety engineer does not get this impression 
because he knows that there is much to be said along the same 
line in connection with other things that might be: used or 
done in place of the things of which he is speaking. For ex- 
ample, the illumination of isolated dwellings and similar build- 
ings may be accomplished by means of acetylene on the one 
hand, or by means of oil or electricity on the other; and it 
would be a serious mistake to assume, just because I am now 
talking particularly about acetylene, that no comparable dan- 
gers exist in connection with other light sources. It ought 
to be necessary to make such an explanation, but I thought 
it might obviate possible misunderstandings. 

Insurance companies are interested in the properties of 
acetylene itself; in the gcneration of acetylene from carbide; 
in the compression of the gas; and in the possible formation 
of sensitive compounds with metallic oxides or other sub- 
stances, as well as in the possibility of poisoning. They are 
also interested in the containers in which acetylene is shipped 
or stored; in the problems that arise in connection with trans- 
portation and handling; in the fire and explosion hazard that is 
associated with acetylene when it is used either for illumination 
or for welding and cutting; in the making of welds of every 
kind—and most particularly in welds which are likely to be 
subjected to a considerable tensile stress. Further than this, 
the insurance companies are deeply interested in the related 
hazards associated with compressed oxygen. 


The Properties of Acetylene 


A source of danger that was quite real at one time, but 
which is now overcome because it is well understood, con- 
sists in the fact that acetylene is capable of forming sensi- 
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tive compounds with the oxides of certain metals, and prom- 
inently with those of copper, lead and zinc. As soon as re- 
search had cleared this matter up and showed beyond ques- 
tion what the objectionble metals are, practice in connec- 
tion with the manufacture of apparatus for handling acety- 
lene was modified accordingly, and at the present time we 
can dismiss this source of danger from the list of hazards 
that have to be considered—except that it means that when 
any part of the apparatus is to be repaired, or any of the 
joints are to be re-made, the work must be done under the 
direction of somebody who understands the subject properly. 

The fact that acetylene is what is called an “endothermic” 
gas has often been cited as indicating that it is intrinsically 
dangerous to handle. The rather forbidding word “endother- 
mic” merely means that acetylene, when formed by the union 
of the elements composing it, absorbs heat instead of giving 
it out. This characteristic is possessed by a number of un- 
stable substances, and whenever we meet with an endother- 
mic compound we are naturally and properly on our guard. 
The fact that it is endothermic raises a question as to its 
stability, but does not in itself prove anything. Its stability 
or instability must be determined by experiment. In the 
case of acetylene a great deal of work has been done in this 
direction, and it has been found that the instability toward 
shock that it was feared or suspected that the gas might have 
by reason of its endothermic nature, actually does exist when 
the pressure exceeds a certain value; but it has also been 
proved that below that value the gas is entirely stable. There 
is no danger at all of spontaneous decomposition, so long as 
the pressure of the gas is not allowed to become (say) 20 
pounds* per square inch greater than that of the atmosphere; 
and inasmuch as the generators that have been approved by 
the Underwriters’ Laboratories produce the gas at a pressure 
less than 15 pounds in excess of that of the atmosphere, we 
can dismiss the possibility of spontaneous explosion through 
internal instability, unless the acetylene is subsequently com- 
pressed in some way. 

Time was, when acetylene was stored in otherwise empty 
tanks at a high pressure, just as we might now store air or 
carbon dioxide. This, of course, was a mistake. The prop- 
erties of the gas were not then thoroughly understood, and 
by compressing it heavily in such tanks it was brought into 
an unstable condition and a number of serious explosions 
occurred in consequence. 

It was subsequently found, as you well know, that acetone 
will dissolve many times its own volume of acetylene gas, 
and experiment showed that a solution of this kind is per- 
fectly stable against shock, and secure from spontaneous de- 
composition from any other cause. This wrought a revolu- 
tion in the method of storing acetylene under pressure, and 
transformed a markedly dangerous practice into one that is 
admittedly quite safe. 

The compression of acetylene, for the purpose of intro- 
ducing it into acetone-filled tanks, is a special kind of opera- 
tion which I cannot undertake to discuss on the present oc- 
casion. It should be said, however, that the compression can 
be conducted with reasonable safety, provided the work is 
done in the right way and under the charge of somebody who 
knows precisely what ought to be done. One of the main 
points is, to effect the compression in a sufficient number of 
stages, and to cool the gas, not only while it is being com- 
pressed, but also between the successive steps in the com- 
pression process. Compression of acetylene to pressure higher 
than two atmospheres, absolute, should never be undertaken, 
under any circumstances, except under the direction and 





*This was originally stated as 25 pounds by Dr. Risteen and 
was afterwards modified to read “20 pounds.” See discussion on 
this point immediately following conclusion of Dr. Risteen’s paper. 
-——Editor. ! 
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supervision of an expert who undertands all the precauti 
that must be observed. 

We used to be taught that acetylene is quite poisonous 
that serious efforts would be likely to follow the developn 
of slight leaks in piping conveying the gas, but later ex; 
ments indicate that this is not the case. If the acetylen 
pure, air containing it in considerable quantity can be inha!| 
apparently without harm. The danger of poisoning on 
count of leakage is certainly immeasurably lower in con: 
tion with acetylene than it is in connection with the or 
nary water-gas that is used in so many of our cities for lig 
and heat. Water-gas contains a large amount of car! 
monoxide, which is exceedingly dangerous when present 
the air even in small quantity. It forms a comparatively p: 
manent compound with the red coloring matter of the blo 
thereby diminishing the efficiency of the biood as an oxyge: 
carrier, and it also appears to act on the nervous system .; 
a direct and immediate poison. Moreover, water-gas, 
usually manufactured, does not have a very strong od 
and a dangerous amount of it may be present in the air wit! 
out the fact being strongly forced upon our attention. In t! 
case of acetylene, however, a trifling amount of leakage 
quite noticeable, on account of the characteristic smell of t 
gas; and leakage could not fail to attract attention, long bh: 
fore any harm would be likely to come from breathing t 
air in the room. I do not make this comparison with an 
thought of disparaging water-gas, but solely for the purpos: 
of emphasizing the still greater safety of acetylene, so far a: 
concerns danger of poisoning through the inhalation of ga 
contaminated air. 

Illumination 


In connection with the installation and use of acetylene 
lighting systems in residences and other isolated buildings 
it is essential to have a good, safe apparatus for generating 
the gas, and, furthermore, it is essential to handle this ap 
paratus in the proper way. There is no difficulty in getting 
the right kind of apparatus, because there is in Chicago, as 
you know, an institution called the Underwriters’ Labora- 
tories, which makes a special study of problems of this nature, 
and, sets the seal of its approval upon various kinds of ap 
paratus, after considering them carefully, consulting with va- 
rious authorities throughout the country, and carrying on as 
much direct experimental work as may appear to be neces 
sary. If you follow the decisions of the Underwriters’ Labo- 
ratories, you can hardly go wrong in connection with the 
type of apparatus that you install. 

So far as concerns the management of the apparatus after 
it has been installed, the case is equally simple. The manu- 
facturers of each type of generator put out definite rules for 
handling it, and if these rules are observed, there does no! 
appear to be any notable danger of fire or explosion, nor 
any other danger that is in the least degree likely to bring 
unfortunate results. The rules that are promulgated in this 
way are simple and easy to follow out, and the reasons for 
most of them are fairly evident. 

If the apparatus is installed and managed in conformity 
with the regulations of the Underwriters’ Laboratories and 
the National Fire Protection Association, fire insurance com 
panies as a rule do not charge, for lighting installations using 
acetylene gas, any higher rate than is charged for the same 
kind of a building using ordinary city gas. Some companies 
charge a small additional rate, however, if the generator is 
situated inside of the dwelling. Others apparently do not 
make any extra charge, even in this case, provided the ap 
paratus is of an approved type, and is installed in an ap- 
proved way. It is not easy to tell all the facts about fire-in- 
surance rates in a single statement that will be both simple 
and accurate, because the making of these rates is a some- 
what complicated problem, which involves other things in 
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location of the plant; but the account of them that I have 
given is substantially correct. I ought to add, however, that 
the amount of carbide that may be kept in storage is usually 
limited under the policy, and the nature of the carbide con- 
tainers is also specified. 

The general view of the insurance companies with regard 
to acetylene illumination agrees, I think, with the view ex- 
pressed by the Farm Inspection Bureau of the Co-operative 
Fire Underwriters’ Association of New York State. Namely, 
“Acetylene gas is a very satisfactory and economical light, 
and perfectly safe when properly installed. It is also very 
dangerous when carelessly installed by incompetent persons 
addition to the installation and management of the apparatus. 
For example, the rates vary somewhat with the geographical 
not familiar with standard requirements.” But I should like 
to qualify this verdict in one respect. It refers only to the 
installation of the plant, and I feel that even though the in- 
stallation be ideal and perfect, reasonable emphasis should 
also be laid upon the exercise of ordinary care and intelligence 
in the operation of the apparatus and (as already noted) upon 
repairs and adjustments being made by persons who under- 
stand what is permissible in this connection, and what is not. 
I have in my house a quarter-in-the-slot gas meter, through 
which I get ordinary city gas. If I forget to keep this meter 
duly fed with 25-cent pieces, my gas stove will presently go 
out, and if I then go downstairs and put in another quarter 
without first turning off the gas at the stove, I shall cer- 
tainly get a good deal of free gas in my kitchen, and an ac- 
cident may occur in consequence. Moreover, if somebody 
had gone to sleep in one of my rooms and left a gas-burner 
lighted, my action might cause the death of that person. We 
have to handle every kind of apparatus with a reasonable 
amount of common sense, no matter what method of illumi- 
nation is used; but I am convinced that the dangers associ- 
ated with acetylene are no greater, at all events, than those 
pertaining to the use of ordinary city gas, and that they may 
be avoided with equal ease and certainty. 

Welding 

The casualty insurance companies are far more keenly 
interested in oxy-acetylene welding than they are in acetylene 
illumination, and that fact must be my excuse for talking 
about it at some length. Oxy-acetylene welding has become 
so common, at the present time, that it is a small town that 
does not contain at least one shop in which work of this kind 
is done, and the jobs that are turned out are of the most varied 
nature imaginable, not only in range of application, but also 
in quality and strength. Much of this welding is to be used 
in places where no special harm would result, even if the 
welds should fail; and work of this order may be fairly done, 
I suppose, by any intelligent person who has the necessary 
apparatus, even though he may have no very profound knowl- 
edge of the welder’s art. But there are many other kinds of 
welds, the making of which calls for skill of the highest or- 
der, if disastrous results are to be avoided. I am thinking, 
now, of welds in parts that have to support heavy stresses, 
either continuously like the shell plates of a steam boiler, 
or cyclically like the arms of a power-transmitting pulley, or 
intermittently and irregularly like the tension members of the 
trusses of a railroad bridge. The insurance people are intense- 
ly interested in work of this nature—that is, in the quality of 
the work after it is done, rather than in the hazards involved 
in its performance. In fact, there are comparatively few jobs 
of work of this specially-important kind that the insurance 
companies will countenance at all, and their unreadiness to ap- 
prove of welding in such cases has led some critics to con- 
sider them unprogressive, or at ieast ultraconservative. | 
suppose, in fact, that one reason why I am here today is, 
that you want to see what one of these ultraconservative fel- 


lows can find to say, to justify his backwardness on this very 
point. 
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Well, here is the answer, so far as I have been able to 
frame it up in a reasonably small space. 

In the first place, there are many local laws and ordinances, 
or other regulations having similar legal standing, which 
prohibit the welding of certain classes of work; and the in- 
surance companies have to abide by every regulation of this 
sort, whether it appears to them to be well-founded or not. 
The insurance company is not invited to express its judg- 
ment in such cases. It is merely told, in common with the 
rest of the public, that certain things are “not done.” 

Second, various codes, that have been drawn up in final or 
tentative form by engineering societies or other agencies 
worthy of serious attention, prescribe certain things in con- 
nection with welding, and prescribe others; and although 
the insurance companies are not legally obliged to conform 
with codes of this kind that have not been specially sanc- 
tioned by law, yet it appears to be the part of sanity and 
wisdom to be at least as conservative as these codes require, 
because they are put out by men who are supposed to be 
competent to deal intelligently with the subject, and who 
have presumably given it due consideration and discussion. 
An insurance company could hardly refuse to sanction any 
code coming from a body of men of good standing in the en- 
gineering and technical world; that is, it could hardly assent 
to any welding operations that a code of this kind might for- 
bid, though it could with propriety carry the restrictions or 
limitations still further, if it chose to do so. I believe you 
will all agree that the position of the insurance company is 
perfectly sound, up to this point; and I suspect that some of 
you welding experts might even be disposed to go further, 
and refuse to sanction certain of the things that some of our 
present codes might permit. 

I come, now, to the point where the insurance company 
and the welder are likely to disagree. The welder may turn 
out what has every appearance of being a perfect job, and 
yet if the failure of his work would be likely to be attended 
by consequences of a grave kind, the insurance company may 
refuse to give its sanction on the ground (1) that there is no 
satisfactory way of proving that the weld has the assumed 
strength, and (2) that the history of welds, in the past, has 
been such that an attitude of incredulity is not only pardon- 
able but essential to sound and safe practice. To speak in 
the vernacular, the insurance company “has to be shown,” 
and it places the burden of the proof squarely upon the 
welder who did the work and who asserts that the job has a 
specified strength. This position does not apply to gas-weld- 
ing alone, be it understood. It is the attitude of the insur- 
ance company toward electric welds also, and until some 
more definite answer can be given to the insurance com- 
pany’s objection, the situation is likely to remain just as it 
now stands. 

Let us turn the thing around and look at it another way. 
If a weld of the kind under consideration should fail, it may 
(we will assume) cause two or three deaths, and in addition 
it may cost the insurance company $50,000 or $100,000 or some 
other large sum. What does it cost the welder? He would 
naturally be extremely sorry for the event, and amazed to 
find that this judgment was so badly at fault; but that would 
not restore the lives that had been snuffed out, nor would it 
in any way lessen the bill that the insurance company would 
have to pay. And even if there were a legitimate and proper 
way, by re-insurance or otherwise, for the insurance company 
to avoid the heavy financial loss, the status of the case would 
not be materially improved. Our obligations toward the pub- 
lic are moral as well as legal and financial, and few compa- 
nies would be willing to adopt an evasive course of this kind, 
merely to escape or reduce the payment of money in connec- 
tion with a risk which in itself was felt to be of a doubtful 
or unapproved nature. 

(Continued on page 28) 
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WELDING CRANK SHAFTS 


Wrist-Pin Breaks Repaired by “Moving the 
Weld” Away from the Machined Surface 


Seattle, Wash., 
Thursday. 
Dear Ed: 

Well, here I am, back in the States once more and maybe 
I'm not glad. Mind you, I’m not saying that Canada hasn't 
its redeeming features but all the same it feels much more 
satisfactory to be back where old glory waves. 

From the Yankee’s way of thinking the world seems to run 
backwards the minute he hits Vancouver; I say the minute 
he first lands, for after a half hour has elapsed, and, going 
on the assumption that he possesses any kind of a thirst, Van- 
couver has his whole hearted O. K. What, then is wrong 
with the village? I'll tell you Ed. They run everything 
wrong way to. Everything, as far as traffic is concerned, 
runs on the left hand side, automobiles, street cars, bikes, 
et al. In crossing the street you think a street car is going 
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(A) Represents Break Through Cheek. (B) Represents Break 
Through Wrist-Pin. (Machined Surface) 





























the other way, when bang! all of a sudden its right on top 
of you. So much for Vancouver, it was a great time while it 
lasted but here we are, back where the grass grows green 
even tho it be dry. 

Welding? Oh yes! I did come across one especially good 
stunt up there. It was on welding crank shafts and I know 
you'll fall for it hard ’cause I’ve heard you cuss too many of 
them to know different. This, bear in mind, isn’t going to 
cure all your ills or anything like that but if it don’t start your 
“thinking apparatus” along a new line I lose the fur-lined 
bath-tub. As near as I can remember I made a few notes and 
some sketches. They don’t seem to be in my pockets; just 
wait a minute and I'll look in my bag. 

They’re found Ed, so all’s well. I stumbled on to this one 
something as follows: After knocking around a bit it ap- 
pears that I landed in a shop which, while it wasn’t Vancou- 
ver's largest, had Canada’s best welder in it and although I 
can’t just remember his name, we got to be pretty good 
friends. Guess he was a fairly good welder at that because 
after we became acquainted I started to tell him about some 
of the stunts I had picked up for you during my various 
jaunts, but everything I told him he already knew. 

After a bit he asked, “Have you ever picked up anything in 
the way of crank shaft welding!” 

Ed! right away I sobered up because I knew that was one 
thing you were a little weak on, so I bid him tell all he knew. 

“Crank shafts are peculiar things,” he started, “and if your 
friend hasn’t had very good success with them, perhaps it 
won't be amiss to tell him about some of my experiences. 
Now I'm not saying that every broken crank shaft can be 
welded satisfactorily because in some cases it’s a crime to 
even touch them; not from the welding stand point but rather 
on account of one feature which I’ll point out immediately. 
When a shaft of this kind is brought to a welder the very first 
thing he should find out is whether the break was occasioned 
fatigue or some external force. By fatigue we mean carbon- 


ization of weakening of the metal. If this is the cause of t! 
break there is a pretty good chance to do the welding a: 
have little trouble in truing the shaft up later. But if fatig 
was not the cause and it came from some external sour 
such as the breaking of a connecting rod or a jam of so 
kind, then watch out, for the chances are that in addition ‘ 
being broken, the shaft is also “sprung.” such being the ca 
more depends upon the success of the job than the act 
welding for unless a job is restored to a usable condition t! 
welding is not considered a success.” 

“That would be much like the one an old doctor perpetrat: 
the other day,” I ventured, “he said that his operation wa 
very successful but his patient died.” 

“You have the idea all right,” he continued, “you see | 
ways figure that it is much better to have fore-sight tha: 
hind-sight. If a little thought is given each job before start 
ing, providing its not of the ordinary run, better results ar 
bound to follow and many times the welder will discover 
things before he starts that might be credited to his welding 
if they were not pointed out to the owner beforehand. Tak: 
these crank shafts we are talking about for an example. |! 
the shaft is badly “sprung” it would seem sort of foolish | 
even consider welding it, unless a new one could not 
found or the owner was willing to take a long chance, for : 
crank shaft must have its bearings in perfect alignment o: 
there will be trouble. Now the weld may be made in good 
style, providing its in a weldable place, but the straightenins 
is what takes the time. You can believe me or not, but [’|! 
tell you I spent as much as three days some years ago in 
trying to true up a shaft I had welded and then I had to 
give it up. Of course, I’ve improved a lot since then. 
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(B) Shows How New Wrist-Pin Is Made and Welded in Place 


“Just one moment if you please,” I broke in, “how about 
these weldable places you just mentioned. Do you mean 
that there are some places in a crank shaft that can't b: 
welded?” 

“I wouldn’t say that they can’t be welded but from my 
experience I find that its not advisable to weld at certain 
points.” 

“Let’s have them,” I said, “I’m rather anxious to know just 
where they are.” 

“If you'll just hold your horses I'll come to them present!) 
First of all I’d like to give you a few ‘whys’ and ‘wherefores 
so you can pass them on to that friend of yours. As | was 
saying, it makes quite a bit of difference as to what caused 
the shaft to break and usually a pretty good idea can be had 
as to the approximate cost in case the owner wishes to hav: 
the price in advance. This is especially true after a fellow 
welds a few and has to straighten them. 
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“Now a shaft will break in either one of two places,” he 

ontinued, but this statement was too much for m« 

“Get out! I’ve seen them break in a hundred different 
laces, what are you trying to hand me,” I broke in 

Well. Ed, it looked as if the party were all over and there 
vas no stunt’ forthcoming from that shop after aii because 
methinks I went a step too far. My friend thought I was 
kiddirig him and what he told me for my own good I'll not 
repeat. At any rate I finally got him cooled down again and 
vood natured. After some urging he picked up his story 
where I interrupted. 

“That statement "of mine may have been a. bit ambiguous,” 
he said, “but when I say that a shaft will Break in either one 
of two places it seems logical to reason that the break is 
either through a part that is machined or a part that is not, 
doesn’t it?” 

| nodded, but said nothing. 

“Now if you have an old envelope or something in your 
pocket, that I can make a sketch on, I'll try to show you 
what I’m driving at.” 


| looked through my pockets and forked out the back of 
an old letter for him to draw on. You'll find the drawings 
just as he made them enclosed. 


“First let us sketch an ordinary shaft with, say, four off- 
sets thusly. Now it doesn’t make one particle of difference 
the number of offsets or their arrangemént, but if we as- 
sume that the break is in the cheek as shown at (A) there 
should be absolutely no trouble in welding it, but if the break 
were located at (B) a different proposition presents itself. It 
won't take a minute to let you see why but we'll have to sort 
of generalize to do it. First, I'll say that all welds made by 
the oxy-acetylene or electric arc process are in reality cast 
fusions unless they are subjected to some special treatment. 
What I mean by this is that no matter what kind of metal 
we're working on, if a weld is made, the metal in the weld 
and immediately adjacent to it will have all the characteris- 
tics of being cast. In other words if two pieces of steel plate 
are welded together, and the weld. finished off flush, it will 
never be quite as strong as the original plate. It may ap- 
proach it very closely but the fact remains that it can not 
equal it. The same thing will apply to crank shafts. To start 
with they are usually drop forged so that the grain is very 
build 


up the weld but on any machined surface such as at (B) where 


close. At the break (A) there is plenty of room t 


it must be held to a certain size, then the weld will not be 
as strong as the original. And of course if the original wasn’t 
strong enough then welding at that point won’t help matters 
much. 

“Now, I’ve figured this all out,” he continued. “I’ve watched 
the other fellows and checked them up pretty carefully and 
finally doped. out a method which has given me wonderful 
success.- Here it is, I’m going to hand it right over to you. 
Realizing that I couldn’t make my weld on a machined sur- 
face I had to devise means of making my weld some other 
place. That was the key that. unlocked the door. Simply 
move the weld away from the machined surface. Perfectly 
simple, here, let me have that paper back again and I'll make 
another picture for you. I won't draw the whole shait this 
time, just the off set where the break (B) is supposed to be. 
The part (B) represents a piece of new shaft turned in a 
lathe to exactly duplicate the broken part shown at (B) only 
this new shaft is left long enough to project through the 
cheeks on each side: Now, having first jotted down al! the 
measurements necessary, we use our cutting torch to remove 
the broken stubs of (B) close up to the cheeks and then cut 
a hole in each cheek to allow the ends of the new shaft (B) 
to fit in. These holes should be large enough to allow a little 
play for (B) as it may be necessary to move the new shaft 
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around a little before the exact alignment is found. The shaft 


should then be tacked in from each end and tried out between 
centers on a lathe. If satisfactory, the welds are made from 
each end (C) and (D) as you can plainly see. 

“There you have the whole thing in a nut shell-and if your 
friend is half as good a welder as you've lead me to believe, 
it ought to appeal very strongly to him. When it comes to 
the average welder, half of them don’t know what a real 
fusion means, especially on steel, so when it comes to crank 
shafts where there is generally a trace of nickel, they are 
lost. By the way did I tell you that I always use a nickel 
steel filler-rod on all my crank shafts? 

“I don’t know as there is very much more to tell,” he said 
in concluding, “except to mention again that alignment is the 
big thing in shaft work and if too badly sprung it’s a real 
job to restore them to normal. It can be done though by 
heating up and drawing out the short cheeks under a ham- 
mer and closing up the long, but in work of this kind I find 
that it’s just like everything else, experience is the best 
teacher.” 

Well, Ed, I was awfully glad to catch up with a chap like 
that and I told him so but he cut me short. 

“There is one favor I’m going to ask you,” he said, “what 
do you say?” 

“It’s granted,” I answered, “providing it doesn’t involve 
money.” 

“It don’t, just let me know what your, friend thinks of my 
stunt and how he gets along with it, that’s all.” 

So now you see it’s up to you, Ed. I'll stop at Spokane 
but not long enough to get mail from you. Better write me 
at Butte. I don’t know where I'll stop there so just make it 
care of general delivery. 

Yours, 


Shep. 


PROGRESS IN STEEL WELDING 


In the early stages of welding steel and even up to re- 
cently, the practice consisted too often in filling a steel weld 
with whatever rod was ready at hand. This often resulted 
in poor or weak welds and in a prejudice against the art. in 
general, 

Much research has been conducted recently both on the 
correct mixture of gases and the proper distribution to attain 
controllable temperatures as well as on the kind and com- 
position of the rod which is to supply the welding metal. At- 
tention has also been paid to the use of proper fluxes as well 
as to the needs in obtaining a high-grade weld, of being cer- 
tain that the base metal and the welding rod are fused at the 
proper temperature to insure a thorough mingling of the 
metals. It has been conclusively demonstrated that to obtain 
a weld as good or better than the original metal it is neces- 
sary to use a rod of a composition which will produce a joint 
better than the original or base metal. To attain this, rods 
of various compositions, including nickel steel, manganese 
steel and other alloys, have been developed. Their judicious 
use in the hands of experts is producing results hitherto unex- 
pected, 


It may safely be said that the art of welding has developed 
to a stage where, by controlling the temperatures, the ma- 
terials and the fluxes, furnace conditions originally existing in 
the actual manufacture of the metal are imitated as nearly 
as possible at the welding point, to the decided improvement 
of the welded portions. Reinforced by modern practice and 
apparatus in heat treatment as well as by new magnetic de- 
vices, already in use or in prospect, for testing the reliability 
of welds, it is probable that still more advances may be looked 
for, not only in steel, but in brass, copper and other non- 
ferrous metals.—Iron Age. 
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REPAIRING BRONZE WATERWHEEL BY ELECTRIC 
ARC WELDING 





Few people realize the wide range of possibilities that are 
available with the electric arc process of welding. A graphic 
instance of saving time and money by making use of the 
process is furnished in the repairs of a heavy bronze casting 
for the Pacific Power & Light Co., of Yakima, Wash., by 
Drolet & Laurent, electric welders. The repairs not only 
saved the purchase of a new unit, but also several months 
required to obtain one from the factory. This 1s a 36 in. 
Victor Turbine built by the Platt Iron Works Co. It is di- 
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Some of the Valves Partly Welded 


Shaft and Runner After Welding 


rectly connected to a 3000 KW alternator. The runner on 
the unit is of bronze and several months ago serious fitting 
took place so that the discharge ends of the vanes were fitted 
clear through and the bases of the vanes fitted so that one 
broke out, fracturing eight of the remaining ones before the 
machine could be brought to a standstill. 

A thorough examination was made and it was found that 
the clearance on the discharge ends of the runner was 0.22 in., 
while on the opposite ends it was 0.14 in. Those dimensions 
were too great. At first it appeared that it would be neces- 
sary to junk the runner which would mean approximately 
$5,000 to purchase a new one. 

However, electric arc welding was tried and 178 lbs. of 
bronze filler rods were used to build up the clearance and 
broken parts. The clearance rings were then removed and 
; machined true, after which the runner was put in a lathe and 

H 





the clearance machined to proper size. 
fi The vanes were finished by means of a portable electric 
:* driven grinder. The shaft, 10% in. in diameter, was also worn, 
‘ bh so a distance of 14 in. was built up and machined to size. A 
i iF test showed that the power of the station was increased 350 
: KW. by the changes. The average clearances on the ex- 
haust and of the runner was 0.025 in. and in the head end 
0.033 in. 
Several filler rods were tried and experimented with. The 
best results were obtained with a bronze rod. This filler rod 
was tried as a straight electrode with the electrode both 
negative and postive, but the best results was obtained with 
oy a carbon arc. A % graphite was used for the arc; 150 am- 
" peres and 60 volts gave the best results. 
Be i After welding part of the broken vane and giving the work 
r a thorough test, it was decided to complete the job in this 
way. Some difficulty was encountered when the arc was 
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broken, as it generally left a cavity or blister. It was f 
that by holding an extremely short arc before breaking, : 
difficulty was overcome. x 
The broken vanes were very difficult to weld, as the s; 
between them on the head end was less than four inches | 
by using an extremely short graphite, a good -weld was 
tained. The greater part of the welding on the vanes 
vertical welding. A small portion of the weld was don 
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Shaft and Runner After Being 
Machined to Size 


Another View of Shaft and Run 
ner Ready for Service 





one vane, then the runner turned to the opposite side ar 
so on until the welding of the vanes was completed. Th: 
same system was used on the runner. The object of this wa 
to distribute the heat as much as possible. The job was con 
pleted without preheating and no fractures or warpage 
experienced throughout the job. All welded parts had to | 
finished to original size, therefore, no reinforcing or buil: 
ing up was possible. The shaft, 10% in. in diameter, w 
built up, fifty-two pounds of ¥% steel welding rods being 
used. On the shaft 125 amperes and 60 volts gave best results 
This job has been in service almost constantly for one year 
About one month ago the runners were thoroughly gone ove: 


and inspected. It was found to be in first-class condition 





THE INSURANCE MAN AND ACETYLENE 
(Continued from page 25) 





In the debatable ground that lies between welds that ar 
undoubtedly permissible and proper, and the other class th 
the insurance companies decline to countenance on account 
of the serious nature of the responsibility, cases frequently 
arise where a weld would be considered to be permissil! $ 


it were properly and carefully made, and not permissib|: 4 
otherwise. In every such case the insurance company should ; 
be quite ready to. make every due allowance for excellenc: ry 


of any kind in connection with the performance of the work 
Superiority in the filling material; the use of apparatus of ar 
approved type; the employment of standard and thoroughly 
tested methods; the assignment to the work of faithful, in- : 
telligent, responsible men, having good judgment and wide 
experience—all these points are worthy of the most carefu! 
consideration in such a case, and I am sure you will find th: 5 
under these circumstances—so long as the projected work S 
lies in the debatable middle ground, as I have said, and does Pe 
not come within the province where even these advantages 5 
aro believed to be inadequate to insure results of a sufficient! : 
definite and positive kind. 
All insurance companies know that broken steamship shafts 
have been welded satisfactorily for many years past, and we j 
: 
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know of numerous other successful operations, large in mag- 
nitude and important in character; and we know, too, that 
many welded joints that have been tested to destruction have 
vielded most excellent results; yet we also know that many 
presumably good welds have failed, and we still feel that it is 
proper for us to insist upon our original thesis and ask you 
gentlemen to show us how we can tell, in any given individ- 
ual case—definitely and without inference or conjecture—just 
what kind of a job we are dealing with. We want a work- 
able testing method; and until that comes I fear we shall be 
as obstinate as Shylock, who, when Gratiano asks if no 
prayer can move him, says “No,” and adds 

“Till thou canst rail the seal from off my bond 

Thou but offend’st thy lungs to speak so loud.” 

Can anything be done to remedy this situation? To me, 
as an insurance man, this is equivalent to asking what means 
can be devised, to obtain positive and trustworthy evidence 
as to the soundness and safety of any given individual weld, 
without destroying the structure of which the weld is a part. 

Naturally, the first thing that suggests itself is the ordinary 
hydrostatic test, such as is applied to boilers and other pres- 
sure vessels, If the thing that is welded is of such a shape 
and nature that a test of this kind is applicable, we can at all 
events ascertain that the structure containing the weld has a 
certain minimum strength, though we might not be able to 
sav much about the weld itself unless it were rather long. 
If the weld were short, the stresses in the adjoining parts of 
the structure might flow around it sufficiently to prevent rup- 
ture under the applied steady load, even though the union at 
the weld were poor; and in such a case we should only know 
that the union was good enough to prevent leakage, but we 
should have to guarantee that fracture would not occur at 
some later time. 

The hammer test is probably the best one that has yet 
been worked out in practice. Serious defects in a weld can 
often be iound by this method in the hands of a skilled man; 
and the verdict of such a man, after a careful hammer test, 
would be received by the insurance company with respect, 
and considerable weight would be assigned to it. Yet I feel 
that it is not a sufficiently positive method to justify the ac- 
ceptance of welds in places where insurance companies do 
not now consider them to be permissible. 

One of the most interesting of the methods that have been 
proposed for testing a finished welded joint in (say) a boiler 
plate is the ring-test. To apply this, a sample button of cir- 
cular shape is cut or punched from the plate, in such a way 
that the line of the weld runs through the middle of the but- 
ton. The button is then put into a lathe, a hole is bored 
through it perpendicularly to the surface of the plate, and 
the whole thing is turned up in the lathe and finished, so that 
it has the form of a ring with a rectangular cross-section— 
each dimension being brought to a standard size, predeter- 
mined for this particular thickness of plate. The ring is 
then stretched (or broken) by forcing a tapered pin through 
it, and a record is made of the ultimate stretch of the ring 
before fracture, or of the force that must be applied to the 
pin to stretch the ring by a given amount. This, when com- 
pared with the corresponding result obtained from a similar 
ring prepared from a button taken from some part of the 
solid plate, is supposed to give a definite measure of the 
strength of the weld. If desired, a number of test buttons 
can be taken at selected points along the line of the weld, 
and thus practically the entire weld can be tested. As a final 
operation, the holes from which the buttons were taken are 
filled up with new metal. This ingenious mode of testing is 
doubtless capable of giving good results in many cases, and 
yet it is obviously not ideal—partly because in filling up the 
holes the joint must be strongly heated after the test, and 
partly because the cost involved and the time required would 
isually be prohibitive. 
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By the use of a “hard” X-ray tube, and a sufficiently power- 
ful induction coil or static electric machine, it is possible to 
obtain considerable information concerning the soundness of 
the union at a weld, unless the welded object is too thick. 
But the apparatus required for making such an examination 
is quite costly, and at best it could hardly be described as 
portable. Moreover, an extensive experience would be re- 
quired before positive results could be guaranteed in this way, 
and it remains to be proved that a wholly satisfactory verdict 
could be rendered, in any event. 

The electrical resistance of a welded plate, between two 
points lying on opposite sides of the weld and at a stand- 
ard distance apart, has naturally suggested itself as a pos- 
sible quantity to be measured for weld-testing purposes; but 
this idea would apparently be hard to carry out in practice, 
and it has not proved practicable, for reasons that will occur 
to anybody who has made electrical measurements. Explora- 
tion of the plate by means of a magnectic circuit might be a 
more promising schemé, but this has also been tried and 
found wanting. 

May I not now indulge in a few words of prophecy? I am 
inclined to believe that this problem of proving the condition 
of a weld is going to be solved, somehow or other; and 
when it is solved, the welder’s art, as applied to the exceed- 
ingly important jobs, will take on a new phase. When work 
of that kind becomes acceptable to the insurance companies 


,it will be done, I think, by large concerns that have a great 


deal at stake. They will be able to afford the apparatus that 
may be required and the highly skilled men that will be 
needed, and they will have special inducements to exercise 
every possible caution, because the failure of a singular im- 
portant job might easily mean an immense loss to them in 
the way of prestige, and a correspondingly heavy loss in fu- 
ture business along this same specialized line. 

Finally, I believe that when the kind of work to which I 
refer is done with the sanction of the insurance companies, 
it will be done under some sort of a regulative system, al- 
most amounting to licensing; and that the concerns engaged 
in it will, after due investigation, receive formal expressions 
of approval resembling permits in their nature, from some 
authoritative central organization (analogous to the Under- 
writers’ Laboratories), which will pass upon the merits of 
all applicants and issue certificates of competency to such of 
them as are found to be duly qualified and duly provided with 
the necessary apparatus. 

Discussion 


President H. S. Smith: Gentlemen: I think you will agree 
with me that is one of the most instructive papers which 
has ever been read before this Association. The Doctor has 
been eminently fair in his views. He has said nothing which 
we, in the acetylene welding industry, could object to. 

In the latter part of his paper he dealt with a subject which 
is vital, and which is in the minds of all in the welding indus- 
try, and that is to find some non-destructive method of test- 
ing welds. Unfortunately, none of the tests mentioned by 
the Doctor are commercial. The ring test is generally known. 
It was devised by the superintendent of welding in the Nor- 
folk Navy Yard, in Virginia. It has been extremely valuable 
in research work; but it is evident that such a test as cutting 
rings out every foot or so in your material would be alto- 
gether impractical in a commercial way. 

There are many points raised by the Doctor in this paper 
which I believe some of us would criticize if we had the time. 
For instance, I caught the remark that acetylene might be 
safe up to 25 pounds pressure. Well, now, in the industry we 
have endeavored to keep the standard down to 15 pounds. It 
is not advisable that the general public should get the idea 
that they can use acetylene at one ounce over 15 pounds: 
otherwise you lose your margin of safety with them. Men 
who have investigated the physical characteristics of acety- 
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all the. brains in his head. When he.is weiding a 
broken aluminum crank case, for instance—what he 
wants to concentrate on is the heat-difiusion, alignment, tem- 
perature of his metal, the oxide, and so on—the weld itself! 


Mire a weld takes all the skill in a man’s fingers'and 


He wants to forget the torch, as a sculptor forgets his chisel! 


Before the REGO was perfected, this was impossible. Simply 
because, very often, the torch required nearly as much atten- 
tion as the weld itself—to the detriment of the welding art. 


Now you can forget the torch when you weld with a REGO. 


~ The explanation: the REGO flame is made by oxygen and 


acetylene, mixed in the tip, under low, balanced pressure. 


The REGO flame is neutial, smooth, steady—it will not flash 
back. Plunge the REGO tip into molten metal, press it tight 
against fire-brick—still it will not flash. The one torch for close 
quarters! It will not oxidize, carbonize, or blow the metal. 


When you weld with a REGO, you can put your whole 
thought and skill on the weld itself—you can forget the torch. 


Write for the REGO booklet, “SPARKS” 


N BLESSING COMPANY | 
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WELDING AND CUTTING APPA APPARATUS\ 
REGO “LITTLE SIX” OUTFIT FOR $57. o 


Welding — Cutting — Brazing — Lead Burning—Radiator Soldering —Decarbonizing 








REGO “Little Six”’ fills the demand for a small, complete, 
quality outfit for the garage or repair shop. 


THIS is not a departure from the regular REGO line. 


The “LITTLE SIX” OUTFIT is a special assortment of 
STANDARD REGO HIGH QUALITY EQUIPMENT. 





























Rego “Little Six” Outfit 


REGO MT torch 10 Ft. corrugated oxygen hose. 
one piece copper welding tips, Nos. |, 3 and 5. 10 Ft. corrugated acetylene hose. 
Special lead welding and radiator tip. Spark lighter. 


1 
3 
| Cutting tip and tip nut. 2 Wrenches, 
I 
I 
! 
I 


1 

Decarbonizing torch (separate and complete). | Pair spectacles, 
| Instruction book (Dunham's Automobile Welding). 
| Carrying case, 


Single gauge oxygen regulator. 
Single gauge acetylene regulator. 


The “LITTLE SIX”’ outfit is so called because the man who owns one can perform the six 
most important types of repair jobs, namely: 


1. Welding up to | in, thickness. 4. Battery repair, 
2. Cutting up to | in. thickness. 5. Radiator repair. 
3. Brazing. _ 6. Decarbonizing. 


This complete REGO QUALITY outfit with an instruction book that tells you how, all 
packed in a handy carrying case, is the little outfit you have been waiting for. 


Order one now direct or send us the name of your jobber 


TH! BASTIAN BLESSING COMPANY 


ST AUSTIN AVENUE ATLA Ss Oe o> htew- “ene 
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lene have differed. Some think we should put it at 15 pounds, 
and others think we should fix it at considerably over. 

Dr. Risteen: About the matter of the 25 pounds gauge pres- 
sure as a limit; the reason I put that limit there is, we have 
in our home office gone on the 25-pound theory, and I am 
sorry we cannot tell where we got it, but it is a fixed idea 
with us and it seems to me we must have got it in some good 
place; furthermore, it seems to me we never have an explo- 
sion when there is less than 27 pounds pressure. I think there 
is no explosion produced under 27 pounds by gauge experi- 
ment. 

Secretary A. C. Morrison: So far as I know the Doctor 
is perfectly correct as to the point at which detonation can 
take place in acetylene. The industry has been taught by 
severe lessons that it must be conservative in all things. 
As you say, 27 is the limit. You take the safe side and you 
say 25. We have gone farther, as we find the human element 
comes in, and people generally want to go to the limit which 
is allowed to them. For that reason 15 pounds per square 
inch has been openly published as the highest safe pressure. 
That is the iimit for the non-scientific, that is the highest 
point to which they must go. If we tell them they can go 
to 25 pounds, then they will go beyond that amount. I want 
to say to the Doctor and others that this Association has been 
conservative and has not tried to press this limit. 

There is debatable ground in all these questions, and we 
want all of those in the business to’press into that debatable 
ground with all the energy which a desire for profit can put 
behind them. Because there is a debatable ground is the 
reason why we should act as an Association, for the consen- 
sus of opinion of wise business men is better in the long run 
than the opinion of any one individual. 

As Secretary of the Association, the questions on debatable 
ground come to my notice as often as anything in the busi- 
ness, and they are brought to the notice of our president and 
board of directors, who are conservative members, and I have 
always felt it was safe to go slowly in those matters. I am 
sure we have all been greatly benefited by the paper you 
have read, and we have had the high compliment from you, 
Doctor, of a judicial review of our industry. The paper which 
has been read is judicial. It balances the pro and con of these 
questions, and it shows what we must do to keep the esteem 
of the insurance people. 

The next thing is, that we, who are daily familiar with these 
subjects, who live close to acetylene, know all the hazards 
which are incident to our business. Certainly we do not weld 
a boiler when that boiler is beneath one hundred people, unless 
in the welding of that boiler we know we are doing a safe 
business. Often we are obliged in our work to take what 
seem to be risks, to carry a strain, and the strain is such that 
we must carry it over safely or be absolutely responsible for 
the consequence. 

If we continue to realize that we are dealing with life and 
property in our business, and that our products might create 
a hazard, we must consider what our duty is. As time goes 
on we will not only win the confidence of the public, but we 
will open up new fields of development in the industry and 
will reap a rich harvest. 





The corporate name of the Seamweld Equipment Co., 81 
Winnebago Street, Milwaukee, Wis., has been changed to the 
Fred Pabst Company, and proposed to enlarge its line of 
activities in the metal working field. The controller of the 
concern is Frederick Pabst, president of the Pabst Corpora- 
tion, occuping part of the former brewery group. 





The Wilson Welder & Metals Co., Inc., 132 King Street, 
New York, manufacturers of arc welding machines and certi- 
fied welding metals, announces the appointment of Mr. R. L. 
White as district manager in charge of Detroit office, 809 
Kresge Building, Detroit. 
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HYDE WELDING PROCESS 


—— 


By D. Richardson 





Some few years ago a method of uniting iron and s: 
which partakes of the nature of both welding and bra: 
was invented by Mr. A. C. Hyde, of the Hyde Welding | 
Wolverhampton. This method, which is now in comme: 
use, consists essentially of uniting the surfaces by means 
molten copper, but it differs from brazing in the fact that 
copper impregnates the mass of metal to be joined and un 
them in such a way that they cannot again be separated 
heat. 

The process is usually carried out by placing toget! 
the pieces to be joined with a small piece of copper 
or strip adjacent to but not between the joint, and t 
raising the whole to the melting-point of copper while su 
rounded by an atmosphere of hydrogen. With articles 
ordinary size they are simply put into a muffle fur: 
through which hydrogen is passed, the gas being ignited a: 
burnt as a small flame where it leaves the furnace. The s 
faces need not be cleaned nor is any kind of flux used. 7 
effect of the hydrogen is to reduce any rust or scale to 
form of spongy metallic iron, which presents an excellen: 
surface for the copper to penetrate. If a small piece of co; 
per is placed on an iron plate and heated in an atmosphere of 
hydrogen to the melting point of the copper it spreads out : 
once over the iron in a film. 

The fluidity of the copper melted under such conditions 
extremely high and penetrates the minutest crevices. T! 
somewhat remarkable result cannot be due entirely to th 
deoxidizing effect of the hydrogen because equal results ar 
not obtained when the atmosphere consists of cther d 
oxidizing gases. The hydrogen appears to act as a flu» 
cleansing the surfaces and causing the copper to wet it and 
to flow freely over it. 

In connection with the process an important phenomenon 
is Observed. The copper not only “solders” the surfaces t: 
gether in an effective manner as shown by microphotographs, 
but if the joint is maintained at a high temperature for an) 
length of time after the copper has melted, the latter metal 
permeate the steel faces for a considerable depth, forming an 
alloy of steel and copper with individual characteristics. 

It is not necessary to use pure copper to obtain the effect 
described as alloys of copper and tin give the same result 
Another remarkable property obtained with the process is 
that welded articles exposed to damp and corrosive fumes 
which do not attack copper readily, apparently go rusty in 
time although far less rapidly than the usual electro-coppered 
ones. If the apparently rusty surface is rubbed and polished 
the copper surface will come out again bright and new, it 
has neither peeled off or otherwise disappeared. 

The practical utility of the process has been demonstrated 
in many ways. For example, in the manufacture of the cage 
or body of high-speed centrifugal governors for small steam 
turbines, and for the attachment of distance pieces to th: 
roots of turbine blades. The Hyde process is in the applica- 
tion to the cardan shaft of the Lanchester motor car. The 
hollow tube forming the body of the shaft is joined to th« 
splined ends and the joint made by the Hyde process. 

The forms of apparatus for effecting the process eco- 
nomically are varied, and depend largely upon the articles 
to be treated. It is claimed that the quickest and most prac- 
ticable way of bringing the joint to the required temperature 
is by the resistance method. 

The parts to be welded are quickly gripped in the jaws 
of a standard butt welding machine, the capacity of which 
varies according to the sizes of the metal dealt with, the only 
additional fitting required being the cowl or cover into which 
the hydrogen is sprayed; this cowl is provided with a mica 
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By means of the Semi-Auto- 
matic Are Welding attach- 
ment, the automatic welder 
functions in its accustomed 
manner tending to hold the 
are length constant, and the 
operator merely directs the 
are as required by the par- 
titular job. 





This new G-E device can be 
attached to any G-E Auto- 
matic Are Welding head in 
such a manner that the elec- 
trode wire passes from the 
feed rolls into the flexible 
henner | and thence to the 
r 


are t 
in the welding tool. 


ough a guide nozzle 
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Increase Your Use of 


Electric Arc Welding 


Advantages 


Saves time ordinarily lost 
in changing electrodes. 


Saves 10% to 25% in elec- 
trode material ordinarily 
thrown away as waste ends, 


Operators learn to use it 
quickly, as they do not re- 
quire the muscular training 
for hand welding. 


Continuous operation re- 
sults in few interruptions 
in the welding, eliminating 
a source of defective welds. 


Automatic electrode feed—hand work 


The G-E Semi-Automatic 
Arc Welding Lead is a device 
to be attached to the G-E 
Standard Automatic Arc 
Welder which obtains the 
continuous welding features 
of the automatic welder, and 
permits the operator to 
direct the arc as required ‘by 
the conditions of the work. 


This new device consists of 
a welding tool to be held by 
the operator, which acts as 
a guide for the electrode 
wire. In the handle of the 
welding tool there is pro- 
vided a switch for operating 
the control on the panel 





of the Automatic Welder. 
Attached to the welding 
tool is a 10-ft. length of flexi- 
ble steel tubing (called the 
flexible wire guide) with an 
adapter at the other end for 
attaching it to the auto- 
matic welding lead. 


By means of this attach- 
ment the operator can work 
on products where the seam 
to be welded is of very ir- 
regular contour, or on large 
work where the clamping 
and travel mechanism for 
full automatic welding 
would be complicated and 
costly. 


General@Ele ctric 


General Office 


Company 


Sales Offices in 
all large cities 


33 


Coane Seaeualapenatage sw anapeagic ai 


set) meer 


Se EAS A 


ee doth 


an 
A 








. 34 THE WELDING ENGINEER 


Marcl 


inspection window so that the current can be switched off stant vibration and as a result of. expansion and cont 


if immediately sufficient temperature to meet the copper has due to alternate heating and cooling of the parts, Fs ] 
He been reached. The object.of the cowl is to ensure the least reducing the positiveness of the contacts. This adver: 3 7 
possible waste of hydrogen. 5 dition is aggravated by the collection of particles of du E 
P Several applications of this system in conjunction with sift into the minute crevices, accumulating eventually of 
Mi standard 6 K. W. butt welding machines have been carried ficient amount to seriously impede the conduction of ! . 


rent. When the contact areas are sufficiently redu: 
conduction zones over heat and rapidly form a scale t! 


finally destroy the contact altogether. Before this s' 


out of which a few are as follows: 
(1) The welding of steel flanges on to steel tubes. 


(2) The welding of 0.6 carbon steel to mild steel bar. 
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(3) The welding of the covers of steel windows. 

This is the only process whereby a thoroughly strong joint 
can be made without any cleaning off whatever being re- 
quired. The total cost including power, copper, and time 
costing approximately 1 cent per cover. 

In each case the gas chamber is provided with an inspec- 
tion hole covered with mica so that immediately the operator 
sees the copper run he can turn off the current and take out 
the work. It is an advantage to leave the current on for a 
short time as this tends to allow the copper to penetratethe 
surface to a greater depth, but for ordinary work this is not 
required. 

The jigs employed are inexpensive and simple and easily 
adaptable to standard machines. 


NEW MOTORS FOR OLD 


Reclamation of burned out or worn induction type motors 
by means of the welding torch promises to open up an en- 
tirely new field of repair for the oxy-acetylene operator, if 
results reported by J. Otis Crawford, of the Southwest Ox- 
welding Company, E] Paso, Texas, can be accepted as gen- 
erally applicable to repairs of the kind. 

It is claimed that by proper use of welding the repairs to 
motors can be made permanent and that motors of earlier 
types can be made equal in efficiency and endurance to the 
later types of motors now on the market. The particular 
value of the application of welding in this field would appear 





A Permanent and Serviceable Motor Reclaimed at Small Expense 


to lie in the fact that very many thousands of old-type induc- 


reached, however, the motor will give trouble in st 
will overheat, and will drag; that is, it will run at ret 
speed, 


This type of motor will function satisfactorily whe: 
paratively new and under ordinary working conditions 
trouble is almost sure to develop after it has been in 
considerable time or. when it is subjected to severe 
The usual way of repairing a burnt out or dragging mot 
to remove the bars and rings of the rotor and replac« 
with new construction of the same kind. This virtually ; 
the motor, but it does not overcome the original fault, 
was not so much one of design as it was an error im { 
tion, as will presently appear. 

A quicker and a very much more satisfactory repair, a 
ing to reports received from E] Paso, Texas, where Mr. | 
ford has successfully reclaimed more ‘than $50,000 wor 
old motors for the Southwestern Portland Cement Co: 
in the past 18 months, is to make permanent contacts wit 
oxy-acetylene welding torch. This can be done, it is cla 
at approximately the same cost as would be entailed 
old way of reconditioning. The advantages of the oxy 
lene welding over the old method is in the shorter ti: 
quired and in the permanence and serviceability of the : 

Motors of 5, 10, 20, 50, 90 and 150 horsepower hav: 
reclaimed at this plant in the following manner: The rot 
are removed from the stators and are placed in a lath: 
bar ends can be beveled to an angle of 45 degrees, start 
from the ring surface. The metal removed is then rep! 
by a ring of the best Tobin bronze welding rod, prope: 
fluxed and welded with the oxy-acetylene torch, th: 
being bonded to the rings, and the weld running back 
tween the bars a half or three-quarters of an inch (accordi: 
to the size of the bars, the rings and the rotors as a whol 
to insure sufficient conduction area at the joints. To facili 
welding, the rotor should be placed so it can be revolved o1 
“horses” or trestles, the operator being stationed at one sid 
where he can weld and turn the rotor as his work progress: 
Owing to the character of the metals to be bonded it is n: 
essary to use a “hot flame,” that is a large size welding ti) 
When the welding is completed and the work has had time ' 
cool, the rotor is again placed in the lathe and finished. 

“If the work is carefully and properly performed,” s‘ 
Mr. Crawford, “no trouble should be encountered and 
operation of the rotor is greatly improved.” 


The first motor reclaimed by Mr. Crawford for the Sout! 
western Portland Cement Company was an experiment so {a1 
as the latter company was concerned. For Mr. Crawford : 


was a test to show what he could do. The motor was one « 


wa febbgeaaene ¥ 


~ Ci tebhiMaes » 


90 horsepower. After being restored to service it ran co! 
tinuously for six weeks without stopping. Examination the: 


indicated no visible wear or detrioration. 


tion motors are still in service in the various branches of in- 
dustry, and in the fact that until now the repairs to such 


‘ , That was more thar 
equipment, even when rebuilt, have been regarded as tem- ot 





: ‘ a year ago. Since the w i rty s hav 
porary, or only as the restoration of a mechanism that was J oo = bet Be ieisty.and forty —_— ? 
: : ‘ been reconditioned by the welding process for this compan ze 
i never quite as dependable as could be desired. oF. ; : f - 
ie ; and it is said that there has not been a single failure in ¢! ; 
A The rotor bars in these old motors are heavy conductors is 
Jao) ° 4 


3% embedded in laminated cores and short circuited on the ends 


by means of brass, bronze or copper ‘rings in such manner It is predicted that the welding torch will save thou 


that they form circuits for the current that is induced in the 
rotor winding. The bars, or conductors, are usually attached 
to the resisting rings with rivets, screws, bolts or solder. It 
is obvious that such connections must work loose under con- 


sands of such motors in mines and industrial plants that oth: 
wise would sooner or later have to be junked, or reconditio: 
at such intervals as.to be of no value as a modern po\ 
installation. 
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Managers’ Should Understand Welding 


Study of the Conditions Necessary to Secure the Best 
Results—Checking Welders’ Ability—Testing Welds 


By G. O. Carter* 


HE extent to which welding and cutting are employed 
tT. the major industries is not generally known. For ex- 
ample, there are 24 Wistinct uses of oxygen and acetylene, 
separately and as oxy-acetylene, in a steel mill. In some mills 
there are aS many as 50 points where oxygen cylinders ars 
supplied from the storehouse. Many other industries utilize 
welding and cutting in almost as many ways, and in many in- 
stances a single storehouse supplies a dozen or more shops 
of an establishment. 
gases and the 
numerous. 


The problems of distribution of the 
eficiency of application are, therefore, 

Some managers may conclude, after reading this article, 
that welding and cutting are being fully utilized in their 
plants and that they are getting the best obtainable efficiency 
out of applications of these processes. Judging, however, 
from discussions of the subject with many executives, man- 
argers are just beginning to study welding and cutting. The 
tendency is definite, nevertheless, and it is attributable to the 
strides that have been made recently toward scientific stand- 
ards in the. matters of equipment, supplies, operative pro- 
cedure and testing. 

Study of established application ought to interest almost 
every manager, and further use of the processes should re- 
sult in large savings by replacing more expensive methods 
of production and by obviating the necessity for purchasing 
new equipment when breakdowns occur, to say nothing of 
reducing operating delays that are common in connection 
with mechanical replacements. 

The whole history of welding is that its use so abundantly 
compensates the user that time spent in studying its applica- 
tions is always paid back many times over. We must grant, 
however, that in the past there have been conditions which 
might justify managers in hesitating to use welding on some 
kinds of repair work, and the same considerations have war- 
ranted some doubt on their part concerning the advisability 
of some welding applications, such as the welding of pipe 
lines and pressure vessels: Fortunately, research and en- 
gineering have now surrounded welding with such practical 
safeguards in respect to correct practices and adequate tests 
that dependable results can now be definitely counted on; 
and the progress that has. been made amply justifies con- 
servative managers, however, skeptical heretofore, in making 
a fresh investigation of modern welding as an operation 
capable of improvement and development along standard 
lines of practice, 

It is true that research and development have trailed be- 
hind the rapid growth in the use of welding and that the 
welder too often has been obliged to be a law unto himself— 
the judge of how his work ought to be done and of its final 
fitness. In the majority of establishments welding is the 
one industrial operation that the superintendent and master 
mechanic have been inclined to leave to the individual work- 
man, or at the best to a foreman. Still, welding is very well 
managed in some plants and shops and it is there, rather than 
the less carefully managed ones, that show what welding can 
.ccomplish where correct practices are followed and when 
the managerial heads take advantage of late developments in 
welding the same as they do of advanced practices in other 
operations in their plants. 

The day of managerial study of an attention to welding 


‘Consulting engineer, Linde Air Products Co. 


has definitely arrived, though tardily, as compared with cut- 
ting. Oxy-acetylene cutting differs from welding because 
the cutting jet is the equivalent of a machine tool; it will 
cut iron or steel where it is directed. The cutting process 
is one which saves a great deal of irksome manual work in 
cutting out rivets, severing plates, bars, shafts, etc., and, out- 
side of its economy, is very popular with mechanics. The 
cutting process has quite naturally taken its place in pro- 
duction work in foundries, boiler shops, structural shops and 
similar places, and has therefore received considerable 
managerial attention, but even with this process altogether 
too much has been left to the operator, 


Checking the Ability of Welders 


Welders can and should be checked regarding their personal 
ability. Very simple tests soon indicate whether an operator 
of the welding torch is capable of making satisfactory welds. 
If he is working on steel plates, pipe or sheets, sample welds 
in the form of test coupons can be pulled in a physical test- 
ing machine and positive results noted. Average operators 
should produce welds stronger than 45,000 pounds per square 
inch and very good operators better than 55,000 pounds per 
square inch, using Norway iron filling wire and joining sec- 
tions of average boiler plate. What engineer would not be 
impressed by such results as compared with the strength of 
riveted construction? 

Should a pulling machine not be available, a welded coupon 
may be tested by bending in a vise. The weld should be level 
with the face of the vise and the test piece should be bent 
toward the side from which welded. A good weld will bend 
at least 30 degrees in heavy strips, or to 90 degrees in sheet 
steel welds. This test is easy to make and has been used 
for years in checking welding ability. 

Employers should not be disappointed if their supposedly 
best operators sometimes fail to make good test bars. A 
little study will reveal the causes of failure and point the 
way to avoid or correct them; and this only emphasizes the 
necessity for ability tests at reasonable intervals., By pursu- 
ing this course, managers can make sure that their welders 
are capable before assigning them to important work, But 
dependence on the ability of welders should be supplemented, 
whenever feasible, by the testing of their completed work. 

It is generally admitted that welding is a thoroughly sound 
practice if properly done, but in some quarters there is an 
erroneous impression that it is almost impossible to know 
when welding is properly done. Therefore, although weld- 
ing is giving better results than any other form for joining 
iron or steel pieces, it is not used to anything like the extent 
that it should be used. Getting proper welding is up to plant 
managers. Managers should make sure that their welders 
are capable of doing excellent work and see that they do it. 
Welders should be supplied the means of producing sound 
welds (one of the prime essentials is high-quality filler rods) 
and their work should be checked by as severe tests as 
possible. If these things are done, the high quality of the 
resulting work will be assured. 

Welding Ammonia Receivers 

As an interesting illustration, attention is called to one 
of the many large industries where welding has shown to be 
essential—making ammonia receivers for refrigeration plants. 
Riveted seams in ammonia receivers save no end of trouble 

(Continued on page 40) 
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RAILROAD WELDING STANDARDS 





General Rules for Using Autogenous Welding Processes 
Including Boiler Repairs and Building Up Worn Parts 


By G. M. Calmbach 


I* order that greater uniformity and better results may be 
obtained in preparing work and making welds, the fol- 
lowing methods and practices have been selected after con- 
siderable study, experiments and personal observation of 
the welding work in many shops throughout the country. 
They are considered the best and most practical methods in 
use today and are recommended as standard practices, to be 
followed as closely as local conditions will permit. Each 
foreman and welder who follows these instructions will find 
his work more reliable and satisfactory. 
1, 

In welding cast iron, brass, cast steel and forgings, all 
such work should be fire heated whenever possible to insure 
a better weld, as well as to save gases. That is to say, all 
parts that take considerable time to heat with the torch suffi- 
cient to commence welding should be preheated so that 
when the welding flame is applied the part to be welded 
will respond almost immediately. As the oxy-acteylene 
torch cost per hour is extremely high it is easy to see that 
the heating of ordinary heavy parts with the oxy-acetylene 
flame is a very expensive operation and should be eliminated 
as far as practicable. 

All foremen in charge of such work should use good judg- 
ment and take a personal interest in this matter and see 
that the proper provisions are made and work carried out 
accordingly. The preheating of cast iron, brass and other 
heavy castings is not only necessary for the saving of gases 
and time, but is also necessary in many cases to take proper 
care of expansion and contraction. 


2. 

In making a successful weld there are five very essential 
and important things to consider: (1) the condition of sur- 
faces; (2) the bevel of sheets; (3) the position of sheets; 
(4) provision for expansion and contraction, and (5) proper 
filler metal. 

The importance of these points cannot be overestimated 
and the failure to comply with the instructions covering any 
one of them will result in a questionable or bad weld. The 
success of a weld depends on the rigid observation of these 
items. 

3. 

When sheets and patches are to be applied extreme care 
should be taken that all defective parts are cut out and also 
that they are cut so there will be a good foundation for the 
weld. 

4. 


All sheets and patches should be cut out on a straight or 
uniform line, avoiding staybolts wherever possible so that 
staybolts threads may be cut in unwelded plate. 

5. 

Never cut out sheets or patches through the old weld 
where sheets have been welded previously. For side sheets 
or three-quarter door sheets, extend the new sheets at least 
one staybolt row higher; for crown sheet, one staybolt row 
lower; for patches, at least one row of staybolts larger; for 
the flue sheet, extend the weld to one row of staybolts lower. 

6. 
Do not cut out sheets or patches and bevel the sheets at 


*Reprinted from the Raitway Mecnanicat ENGINEER by courtesy of the 
publishers. 
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the same time. If the sheets are to be beveled wit! 
torch before chipping, this can be done after the parts a: 
out; this is necessary to insure a uniform line ,as wel! 


more perfect fit of the new parts. 


7. 

Clean surfaces are absolutely necessary for making < 
welds. If scale, rust, or grease is permitted to remai: 
the surface to be welded a slag is formed that will ma 
streaked and seamy weld. All surfaces must be kept fre 
from foreign substances; all welding surfaces must be 
clean and bright. 

8. 

Experience has proven that the most satisfactory angle . 
the beveled faces preparatory to making the weld is an an; 
of 45 degrees with the surface of the sheets. The total anol 
between bevel faces must be 90 degrees in all cases, even 
one sheet has to be beveled more than the other. Improper] 
beveled sheets prevent the welding flame from penetrating | 
the bottom of the weld and so prevent the weld from u: 
formly uniting with the edge of the sheet. 


9. 
Where horizontal welds are to be made with the electric 
welder, it has been found good policy to bevel the bottom 
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Fig. 1—Standard Corrugations for Boiler Sheets and Patches. 


edge to about 60-degree angle and the top edge to about 
30 degrees. 
10. 

All sheets and patches are to be fitted carefully with an 
opening of % inch, no more and no less, between bevel edges 
Less than % inch opening between the sheets will not permit 
the welding flame to penetrate the weld properly and a 
greater opening requires too much filler metal to be used, 
not only increasing the cost of the weld, but making it im- 
possible to keep the surface of the weld opposite the torch 
smooth. This rough surface permits lamination and seams 
on the water side of the sheet, weakening the weld and per- 
mitting early corrosion of the metal which tends to part 
the sheets. 

11. 

All other precautions may be carefully made and yet a 
faulty weld will be made if due care is not taken to allow for 
expansion and contraction of the sheets. Where it is not 
possible to obtain the necessary expansion and contraction 
through curves of the adjacent sheets, it is then necessary 
to provide some method to take care of expansion and con- 
traction. In this case all sheets and patches will be cor- 


? —— 
ie ce 
pest easier? ete aed oa 


rey: 


¢ 


Rss air ae 


aS 


a em 





& 


Sere 


bit lad 


pe gg 


7a 


O bgeamelre 


[AD 


“RE NAR, 


Pas a ae 


rugated, as, shown in Fig. 1. 
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A strain on a weld, especially 
where the new sheet is welded to an old sheet, which is gen- 
ally the case, is particularly harmful as the old sheet will 
not stretch as much or as uniformly as the new one. 

12. 


When fitting corrugated sheets or patches, they should be 


bolted securely in place and when they extend to the mud 


good drift pins should be inserted in the mud ring holes 
-¢ that the sheet cannot move upward due to the contraction 





























Fig. 2—Method of Laying Out Patches for Welding 


as the contraction should be taken from the corrugation. 
Bolt the sheets at the welding end as usual. That is to 
say, insert a ¥%-inch bolt through every fifth staybolt hole 
and screw in a staybolt from the outside between each of the 
S%-inch bolts, thus holding the sheets in line. 
small wedges between the welding edge spaced about 14 
inches apart to keep the sheet from pinching together during 
the welding. 


Then insert 


13. 


Where side sheets are to be welded at the end it is neces- 
sary to remove the adjacent row of staybolts to the edge 
of the flange of the door of the flue sheet before welding is 
commenced. It is also advisable to remove all staybolts ad- 
jacent to welds after the welding is completed. 

14, 

When welding corrugated sheets or patches with the oxy- 

icetylene method the following instructions are to be carried 
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Fig. 3—Method of Welding Cracks Through Staybolt Rows; Gas 


out: With every 12 inches of welding completed, the operator 
will stop and heat a line 1 inch wide through the center of 
the corrugation to a red heat and continue this until the weld 
is finished. 
15. 

No firebox welds should be reinforced more than ve inch 
as too great a reinforcement is injurious to a weld due to 
overheating when in service. 
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16, 

For firedoor patches when collars are to be welded they 
should be cut out at a point where at least one row of stay- 
bolts is in the patch and as nearly round as possible. When 
the patch is cut out at a point 6 inches or more from the fire- 
door edge it should be corrugated all around as shown in 
Fig. 5. It will not be necessary to corrugate if the patch 
is cut out less than 6 inches from the door hole. When fire- 











Fig. 4—Application of Mud Ring Corner Patches; Gas or Electric 


door patches are extended to the mud ring and 6 inches or 
more from the firedoor edge the patch will be corrugated all 
around. Where patches do not extend to 6 inches from 
the firedoor edge, it will only be necessary to corrugate both 
sides of the patch from a point about half way from the 
firedoor down to the mud ring. 
17. 
The welding of cracks in side sheets, door sheets, fire- 
doors, crown sheets, bottom and top of flue sheets should 
never be attempted as such attempts have been a source of 


much trouble and many engine failures. However, it may 











Fig. 5—Butt Welded Fire Door Patch; Gas or Electric 


be considered necessary at times to weld certain cracks. This 
practice should be resorted to only in occasional emergency 
cases and then such work should be classed as strictly tem- 
porary and be corrected at the first opportunity. It is, of 
course, known that such work as welding cracks in the 
barrel of a boiler, welding over staybolts and welding stay- 
bolts is strictly against the law and will not be allowed at 
any time. 
18. 
When it becomes necessary to weld seams that have given 
(Continued on page 42) 
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Bootlegging Welding Wire 
A LTHOUGH there are a number of advertised bra: 


welding wire on the market, giving the weld 
choice of several different makes of filler material of | 
quality, there are indications that tons of non-descript 
such as baling wire and fence wire, are annually so! 
welding purposes. “Any old wire” will not make good 
by either the gas or electric process. Real welding wir: 
rods are made by carefully controlled processes. The n 
facturers are forced to make them uniform for their own 
tection and this uniformity is equally a protection for 
welder. If he simply buys the cheapest wire he can & 
is more than likely that no two lots will be alike. He « 
weld with such junk and have confidence in results 
the welder himself who can exert the greatest influenc 
ward chasing undesirable filler material off the market 
can do it by refusing to buy it, and he should refuse to bu 
because whenever he uses it his reputation as a welde: 
being endangered for the sake of saving a few pennies. ‘ 
to standard brands of wire, brands in which the manufact 
have enough confidence that they advertise to the trad: 





Rivet Failures Show Welders An Opportunity 


ARAGE repairmen find that nearly every car w! 
¢; comes in for overhauling needs some work on the fra 
because rivets have given away or worked loose. Weld 
can be accomplished so much cheaper than riveting that m 
car makers would weld instead of riveting provided they 
shown how to use welding to the best advantage. A p: 
weld has no advantage over a rivet when parts are subje 
to severe vibration, but a good weld has several distinct 
vantages, and there are scores of joints in an automoh 
assembly which might well be made by one of the vari 
welding processes. 

‘ 





Right Around The Corner 


IGHT around the corner there is a good order waiti: 

for nearly every business, and the salesman who kee; 
everlastingly at it will eventually turn the right corner a: 
land the order. One good example shows up in the report « 
a salesman who jumped a high barbed wire fence to com 
the back door of a welding shop because the purchasing agen 
would not let him in the front door. His unshaken faith t! 
the shop needed his apparatus finally got him. an audienc: 
and a sale. Another example is found in a supply deale: 


story. Here was a golden opportunity that never was cashed 
The dealer wanted to stock a new line of apparatus, and afte: 


satisfying himself by correspondence that a favorable 


rangement could be made he waited for a salesman to cal! 
The salesman thought his chances of closing were small so | 


kept following what seemed to be better leads. This cond: 


tion kept up for a year, and during that year the dealer was 


selling competitive apparatus at the rate of one hundred do! 
lar’s worth a day. Aggressive salesmanship would hav: 
landed a fine account, but the dealer was playing his own gam 
too busily to allow taking the order to the factory himself 





Welding Firebox Seams 


RECENT editorial in the Railway Mechanical Engine 
points out the necessity for caution in the applicatior 
of welding where it may get blamed for some other defect 11 


the locomotive boiler or where a failure will bring the proces: 


into general disrepute. 


One safe rule to follow is that recommended by the Bureau 
of Locomotive Inspection: Never weld around the crown sheet 
or combustion chamber of the firebox sheets where lov 


water can possibly expose the sheets to steam and thus per 
mit the welded portion to become unduly heated. 
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PREST-O-LITE 


3 

: Reaches You As You Want It 

When You Want It Without Delay 
The manufacturing and distributing system of Prest-O-Lite 
embraces forty-eight plants and warehouses placed with a view 
to meeting every possible requirement from any part of the 

3 country without loss of time. 

e Normally you are supplied with Prest-O-Lite from the plant 


or warehouse nearest you. If, however, circumstances re- 
quire, your orders are filled from another plant or ware- 
i house without delay and you pay only your normal freight. 
= Any extra freightage is met by Prest-O-Lite as an integral 
part of Prest-O-Lite Service. 
Prest-O-Lite users everywhere have enjoyed the benefit of this 
Each Prest-O- Lite user protection against shortage and delay. 
looks to his nearest District An inquiry to our nearest District Sales Office will bring you 


Sales Office not merely for information about our latest sales and service plans. 
arrangements to adequately 


cover acetylene needs, but THE PREST-O-LITE COMPANY, Inc. 

for helpful co-operation and General Offices: Carbide and Carbon Building, 30 East 42nd Street, New York 

advice on any matter in- BalfourBldg.,SanFrancisco; In Canada:Prest-O-LiteCo. of Canada,Ltd., Toronto 

: DISTRICT SALES OFFICES 

volved in the use of acetylene. a eee ence 
Buffalo Cleveland Dallas Boston 
Milwaukee Atlanta Philadelphia Detroit 

New York 


Frost Ofite 


DISSOLVED ACETYLENE 








Read on this page, from issue to issue, a description of the features which have made Prest-O-Lite a national institution 
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MANAGERS SHOULD UNDERSTAND WELDING 
(Continued from page 35) 


before welding was introduced; but in taking up welding, 
the refrigeration industry had to insist on high quality work, 
as leakage of ammonia is very objectionable. Throughout 
this industry the necessity of checking the work of operators 
is recognized. Managers, superintendents and foremen make 
it their business to know about welding and the handling of 
welders and thus assure dependable welds. The result of this 
application, after the welding of tens of thousands of re- 
ceivers, has been to firmly establish confidence in welding in 
the refrigeration field. 

Welding of enameled tanks, the welding of rear axle hous- 
ings for automobiles and auto trucks and many other in- 
teresting branches of industry in which welding is now a 
recognized production factor might be noted; but they would 
only serve to illustrate one or more properties that, in the 
welding of ammonia receivers, have been highly developed— 
the gas tightness of joints that must not leak, the strength 
of joints that must not yield under high internal pressure, 
resistance to fatigue and vibration under internal tension. It 


was but a logical step from ammonia receiver welding to . 


general pipe welding as now practiced—the welding of gas 
pipe lines, oil pipe lines, water pipe lines and steam pipe 
lines. 

Tests to Determine Correct Welding 

Now let us consider some of the tests that can be em- 
ployed to prove that any given piece of welding work is right. 
Industry is convinced that wherever hydrostatic pressure in 
excess of the working pressure can be applied it should be 
utilized as part of the test. While the pressure is on the 
work, repeated blows of a suitably weighted hammer should 
be given to the welded section. If there is a serious defect 
in the weld, this combined pressure and impact test will 
show it up. What managers would be in doubt as to the 
strength and durability of welded pipe lines, storage tanks 
or pressure vessels that had passed a test of double the pro- 
posed working pressures and then hammered? 

A feature of one other form of welding will be touched 
upon, as it offers returns to the managers utilizing it. Re- 
pair welding of castings, no matter how large, can be made 
almost 100 per cent successful provided proper preheating 
and annealing facilities have been used as an important part 
of the work. Broken castings can thus be repaired in a frac- 
tion of the time that would be required for replacement and 
at a cost far less than that of replacement or of any other 
method of repair. There are single establishments having 
repair welding shops that average one big welding job a 
day, effecting the saving of tens of thousands of dollars 
yearly. Such shops should be as well organized and equipped 
as a machine shop or a foundry and have adequate preheat- 
ing and annealing facilities. 


Engineering Advice Available 

Any investigation of the possibilities of the welding and 
cutting process as time and money savers should include the 
engineering advice which is available to those who seek it. 
Many of the manufacturing and supply companies maintain 
engineering and research departments. These devote their 
attention exclusively to the problems which come to them 
from the users’ own work, and to the development of the 
industry through aid rendered to present and potential users 
of gas welding and cutting. Standards of practice based on a 
contact with actual work being done in hundreds of plants 
have been well developed. 

A large amount*of information from these engineering and 
research activities as well as specific applications are featured 
by the trade journals which are devoted to the welding in- 
dustry and other papers. These journals should be utilized 
for keeping abreast of current developments. 

Because the oxy-acetylene process is a comparatively new 
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tool in the hands of American industry, many users 0} 
process are not fully aware of the tremendous strides 
have been made in the direction of those standards of 
tice, tests, etc., which have marked the progress of 
processes or operations that are today taken for grant: 
being in sound practice in every respect. There is h 


_any feature of plant management and operation where | 


spent in study will pay as large dividends as in this fi 
Iron Age. 





ARC WELDING OF CAST IRON 
(Continued from page 22) 


Each of the above characteristics can be obtained as 
lows: 

(1) Good amalgamation of metals can be obtained 
proper filler material and preheating. 

(2) Chilled metal at the lime of fusion or in th weld 
be prevented by proper filler material and by preheating 

(3) Preheating will also accommodate expansion in 
casting. 

(4) Proper filler material and preheating will elim 
gas pockets and holes, 

The proper filler material will result in a deposit which 
have the same coefficient of expansion as the casting. 

The proper filler material can be obtained which will 
proximate the characteristics of the original casting. 

Although proper filler material and preheating will theor 
cally give an ideal weld, proper manipulation of the pro: 
and a clear understanding of the principles involved are n 
sary in their practical application. 


Electrode Material 


In good welding practice it is the usual procedure to 
filler material having the same characteristics and which 
respond to the same treatment, in the same way, as the m 
terial of the part being welded. It is also necessary that t! 
expansion and contraction of the parent and added materia! 
be the same, and that an amalgamation of metals be secured 
It is a logical procedure, then, to use filler materials of th 
same composition as that of the casting or part being welded 
TKere is usually an allowance made in the filler material to 
take care of losses of the constituents which may be dimin 
ished by the welding process. 

Electrode material for welding cast iron by the are process 
if governed by the above findings, would consist of cast iron 
with the following characteristics: 


High carbon content to compensate for the loss of carbo: 
due to the application of the intense heat of the are and ‘ 
promote the formation of good cast iron. 


High silicon content to compensate for losses and to pro 
mote the formation of graphitic or free carbon cast iron. 


Low sulphur content on account of its detrimental effects. 

Low manganese content because of the retarding effect i! 
exercises over the formation of free carbon or graphitic cast 
iron. 


Low phosphorus content on account of the formation o! 
very brittle iron where any appreciable amount is used. 

Various compositions of cast iron electrodes have been 
tried in conjunction with preheating. The standard filler rods 
made for gas welding give very good results when coated 
with lime wash, and when the casting can be welded and 
heated to about 1500 deg. Fahr. 

« Preheating is necessary in connection with arc. welding 0! 
cast iron if a weld having the ideal characteristics is to | 
secured. It accomplishes results as follows: 

(1) It relieves residual strains and accommodates expa0- 
sion and contraction in the casting and between the origina! 
and added metal. 

(2) It eliminates gas pockets and holes, caused by reasons 
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reviously stated, by holding the metal in a plastic or fluid 
rate long enough to enable the gas to escape and oxide or 
-+ to be released and floated to the surface. 

\) It aids in securing a good amalgamation of metals, 
oarticularly when welding graphitic cast iron, by reason of 
extension of the period of fluidity which allows the slag 
foat free, and by reason of shortening the period of time 
required for the dissolving of the carbon, due to the fact that 
he preheating has already advanced the process. When cast- 
‘ngs are preheated the formlation of the line of slag is re- 


duced to a minimum, 


+he 


to 


(4) It permits codling the metal of both the casting and 
welded sections as slowly as possible and thus prevents chill- 
ing and the attendant formation of chilled iron. Undisturbed 
cooling promotes the formation of free carbon which is neces- 
sary to the production of soft iron. It has been determined 
that if the cast iron is solidified quickly and then cooled very 
slowly the carbon, which is in the combined form at the 
time of setting, will change to the free form as cooling prog- 
resses, thus producing a fine-grained iron of first quality. 
There is an opportunity in arc welding to duplicate this pro- 
cedure by preheating the casting to the required temperature 
before casting or welding the filler material into the original 
metal, thus delaying the chilling and assisting in cooling the 
metal slowly. The change from combined to free carbon 
takes place very rapidly (Fig. 7). 

Referring to the first point above, preheating to relieve 
residual strains and accommedating expansion and contrac- 
tion will be clearly understood if the following points are 
kept in mind. When a section of metal is heated or cooled 
the expansion or contraction which takes place will produce 
This may be visualized by comparing the effect 
to the effect produced by driving a wedge between the sec- 
tions at the point of heat application. The greatest stress is 
exerted at a time when the metal is just below the point of 
fusion, or at the time contraction has taken place, The effect 
of these stresses in welding practice will be understood by 
referring to Fig. 8. Assume. that item 1 is to be welded at the 
point marked “W” and that the casting section at the point 
of welding is 5x1 in. An application of welding heat at the 
point “W” continues to expand the metal at this point until a 
point just below the fusion is reached. This expansion causes 
the free end to move outward in order to accommodate the 
greater bulk of material at ‘the weld, just as if a wedge were 
being driven into the metal. After the metal solidifies, this 
greater bulk begins to recede or contract and continues to 
do so until a point is reached at which the casting assumes 
atmospheric temperature. With this contraction there is a 
corresponding movement of the free end of the casting. Ii, 
instead of the casting having the flat section shown in 1, it 
takes the form of that shown in item 2, where the leg section 
is similar to three sides of the square; the leg, instead of 
being free to move, is held more rigidly, causing considerable 


strain upon the lower side of the section and opposite the 
weld, 


Upon cooling, contraction takes place as in the previous 
example, causing a severe strain in the lower section. If the 
casting is solid and the section so heavy that the welding 
heat does not penetrate all the way through, there is the same 
expansion and contraction, with their accompanying stresses 
and strains, which often result in warpage and breakage. 


stresses. 


Items 3, 4 and 5 show similar examples, the points “W” 
representing the places of welding and the points “S” where 
the greatest strain is exerted. Breakage from expansion and 
contraction stresses does not always occur at the point of 
greatest stress application, but at a point where the strength 
of the section is less than that required to withstand the 
stress applied at that point. An example of this is shown in 
item 3, where the weld is made in the cross member between 
the legs, and the strain being distributed about the apex of 
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the angle formed at the junction of the legs. If the section 
of the apex is heavy enough to withstand the energy exerted, 
the breakage, if any, would then take place in the leg sec- 
tions, and at a point which is less able to withstand the ap- 
plied stress at that particular point. A close study of each 
particular casting with reference to its construction is neces- 
sary if proper care and precautions are to be taken. 

If the casting is of simple construction it is usually only 
necessary to preheat it at the points of stress application, as 
outlined in the previous examples. If the castings are compli- 
cated in construction, the problem becomes greater as the in- 
tracity and complexity of the casting increases, in which case 
it is usually necessary to preheat the casting all over in order 
to compensate for the liberation of residual stresses, expan- 
sion and contraction. In addition to prehéating, it is often 
necessary to after-heat the casting, following the welding 
operation, if successful work is to be done. Many welders 
believe they are getting away with something when they weld 
a casting without preheating, and, though the casting may 
not crack at the time of welding, it may possess residual 
stresses which will send it back to the welding table like the 
proverbial cat, 

The only objections to preheating are time required, prob- 
able warpage, cost and the heat to which the operator is ex- 
posed while welding. The latter consideration most often 
carries the situation when it should be secondary to all 
others, as it is possible to protect him from the heat if proper 
precautions are taken and suitable equipment used. 

The development of arc welding of cast iron will probably 
depend upon the development and use of methods and appli- 
cations of preheating, and the development of an electrode 
for metallic arc welding on cold castings which will deposit 
a ductile metal having a minimum coefficient of expansion. 

Satisfactory results can be obtained by the steel metallic 
arc method and by the carbon arc method, using either cast 
iron or steel filler rods, if the work is preheated. When us- 
ing steel filler with either method we have to contend with an 
area of high carbon steel which does not machine readily, even 
when in the annealed state, 

Care must be exercised in the manipulation of the pencil 
with the carbon arc method, as at each spot where the carbon 
comes into contact with the surface of the casting a hard 
spot usually results. 

In some cases of welding, when steel filler material is used, 
very good results have been obtained by annealing in addi- 
tion to preheating. After-heating results in relieving strains 
caused by welding and in annealing hardened sections of the 
deposited metal. 


One advantage of the preheating method is that the weld- 
ing operation may proceed as rapidly as it is possible to push 
it, while welding done by the metallic arc method on cold 
castings is exasperatingly slow and tedious, since it is only 
practicable to add the metal a little at a time in order to 
keep the heat and attendant shrinkage at a minimum. 

It is claimed that metallic electrodes of various composi- 
tions will produce a soft weld. The truth is that the added 
material may remain soft, but there will always exist an area 
of chilled cast iron on the cast iron side of the weld if the 
materials have been fused. Cutting with a hacksaw through 
the weld section will reveal the hard area, if one exists. 


A few years ago results obtained by electric arc methods in 
welding cast iron of any sort were questioned. The progress 
within the past few years has been such, however, that at 
present very good results are obtained on the better grade 
castings and passable results are obtained on castings of al- 
most any grade. As more thought is given to the method of 
procedure in welding of cast iron, and as a better understand- 
ing of the conditions under which cast iron can be welded is 
obtained, the application will become more general and the 
art will advance more rapidly. 
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RAILROAD WELDING STANDARDS 
(Continued on page 37) 
away, such as those between door or flue sheets and side 
sheets, the rivets should be removed and the outside of the 
fire side lap should be cut off through the center line of 
the rivet holes. Do not cut the side sheet and see that it is 
cleaned thoroughly before welding is commenced. Weld the 
holes solid and lap weld sheets. 
Fitting, Preparing and Welding Fireboxes 
For fitting, preparing and welding a firebox without re- 
moving the back end, the firebox should be set up on the 











Fig. 6.—Method of Applying New Tube Sheet Section; Gas or Electric 


floor with all staybolts and mud ring rivet holes drilled, 
except the mud ring corner holes, which should be drilled 
after the sheet is up and welded. 

The welding edge should be chipped to a 45-degree angle 
and chipped on a straight line so as to insure a uniform 
opening of % inch between the welding edges. 

The lower portion of the sheet from a point about 14 
inches from the bottom of the flue and door sheets should 
not be chipped until the box is in place and the mud ring 
corners in place. 

Bolt the sheet securely in place, being sure that there is 
a uniform opening of % inch all around the welding edge. 
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~ Side Sheet 
Fig. 7.—Clamp for Holding Firebox Sheets in Line When Welding 


Use a Y%-inch drill and drill holes spaced about 14 inches 
apart, using %-inch machine bolts with clamps made of 
boiler plate % inch by 2 inches by 4 inches. Use one of these 
pieces on each side of the sheet, being sure that all bolts 
are drawn tight. 


Rivet the top of the flue sheet to a point not less than 
12 inches below the center of the crown; start welding at a 
point about 10 inches below the rivet and weld up to the 
rivets. Then drop down 10 inches and weld up to the end 
of the previous weld. Continue this operation until com- 
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pleted, removing clamps when necessary. Weld th: 
door sheet. 


Examples of Boiler Shop Welding 
The method of making corrugations for side and 


Re 
i 
sheets to allow for expansion is shown at A, Fig. 1 Z 
. ° . ae" 
corrugation for patches is more pronounced and is sh = 
B in the illustration. Vea 
In laying out patches previous to welding it is son , 
difficult to cut them accurately unless some such met 


a 
20} 
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the following is used: After the sheet has been cut o1 
beveled, the lines A, Fig. 2, are scribed as shown. Wit 
dividers set at about 6 inches arcs B are scribed f: 

edge of the bevel. When the patch is ready to lay 
size, it is bolted firmly into place, as shown in Fig. 2 
lines A are then scribed back on the patch a short d 

With the dividers set at the same distance used befo: 
with the intersections of lines A and B as centers, arcs | 3 
scribed on the patch. Where these arcs intersect li: 
are points on the edge of the patch. A smooth cu: 
drawn through these points and the patch cut to th 
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It can then be beveled and welded in place in accor | 
with the standard practice at local shops. 
Boiler plates cracked through staybolt holes are a com: 
occurrence and often give much difficulty before repair 
be made. One method of overcoming this difficulty is 
trated in Fig. 3 in which a new circular section of | 
; 
| 4 
D 
1 e 
@ 2 
le 990900900000 |, 
3 i765 SOO OO OOO OOO000) 
re 000 O OO © Ole 
A PO VOODOO OO 99900000 ffs 
SOODOODODNDODNVNO0C0 00000} | 
OOOWOQODONOONOOCOC OOOO OC} i‘ 
9890000000000 00000} 
So3388esoseocecccc]} Te 
200000000 49 02200 O a 
mrad oie OC0000 a. 


-—<-.. 


Fig. 8—Side Sheet Application; Gas or Electric 


Mt Js KG oa 


plate drilled and beveled as shown at the right is applied 
by welding. It will be noted that the bevels are cut at ar 
angle of 45 degrees and the weld is reinforced by adding 
Ys inch to the thickness of the original plate. 

An interesting example of the method of applying mud 
ring and corner patches is shown in Fig. 4. This opera 
tion can be performed either by gas or electric welding, but 
the caution should be observed of never laying out the patch 
so that the weld will come lower than between the first and 
second rows of staybolts above the mud ring. 

The method of applying a butt-welded firedoor patch | 
shown in Fig. 5.. The corrugation to allow for expansion 
is shown and, as in the previous instance, the patch is 
beveled to an angle of 45 degrees, the well being built up a! 
additional ys inch for reinforcement. 


atk 


When constant reworking of tubes and flues has damage’ 
the flue sheet bridges, but the lower portion of the sheet 1s 
in good condition, the method of repair by welding in a new ; 
top section is shown in Fig. 6. This method effects quit: 4 
a saving in time since the top flue sheet section can be mor¢ ; 
quickly laid out and formed, and the labor of cutting an‘ 
reapplying staybolts in the lower section is eliminated |! 
any difficulty is experienced in bringing the edges of tlic, 
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and old plate in alinement previous to welding, a 
‘al clamp, as shown in Fig. 7, can be used. 

One of the most successful uses-of welding in boiler work 
been in the application of side sheets and half side 


ets. The application of a full side sheet is shown in 


g with the corrugation for expansion along line A-B 
in making heavy frame welds with gas it is essential that 
parts be carefully cleaned and prepared for welding by 
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Fig. 9—Cross Sections of Standard Welds Showing Single and Double 
’ Reinforcement 








cutting the ends to the proper angle and making necessary 
allowance for contraction in cooling. It is also wise, wher- 
ever space permits, to built up the weld a certain proportion 
larger than the original cross section in order to provide 


additional strength. 


[he standard method of cutting, welding and reinforcing 
bolsters, truck side and engine frames, and all other steel, 
ron, or cast steel from % inch to 8 inches in thickness is 
shown in Fig. 9 and the accompanying tables. The amount of 
STANDARD REINFORCEMENT FOR ALL HEAVY 

WELDING 
Thickness of Proportional Increase in 
Material 
¥% inch—1% inch 
1% inch—2% inch 


Thickness 
A=25 per cent 
A=15 per cent 


2%4 inch—4_— inch A=10 per cent 
inch—6 inch A= 7 per cent 
6 inch—8 inch A= 5 per cent 


STANDARD V 
Thickness of 


FOR HEAVY WELDING 
Angle of V 


Material One side —45 degrees 
4, inch—1%%4 inch One side —55 degrees 








1 inch—2 inch 30th sides—45 degrees 
1 inch—2 inch One side —50 degrees 
2 inch—3 inch 30th sides—55 degrees 
2 inch—3 inch Both sides—55 degrees 
3 inch—4 inch Both sides—55 degrees 
4 inch—5 inch Both sides—55 degrees 
5 inch—6 inch Both sides—55 degrees 
6 inch—8 ~ inch Both sides—55 degrees 


reinforcement provided is a certain proportion of the cress 
section decreasing in amount as the size of the section in- 
creases. It is to be noted from the tables that the angle to 
which the parts are cut or Ved varies from 45 degrees to 55 
degrees; sections over 2 inches thick being Ved and welded 
on both sides. 

Preparation for Frame Welding 


As in the usual practice the frame to be welded is lined 
up, trammed and checked with the opposite side as shown in 
Fig. 10, The weight of the engine is taken off the frame and 
jacks placed under the jaws on either side of the weld. Then 
tram over the break, locating permanent points by which the 
expansion will be governed. Referring to Fig. 10, the frame 
should be cut out from both sides to the angle shown, all 
surfaces being chipped and cleaned preparatory to welding. 
It is necessary to spread the frame a suitable amount to allow 

contraction in cooling, this allowance for contraction 
ving slightly in amount dépending upon the location of 
break. Referring to Fig. 10, when breaks occur at points 


f 
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marked A, 4% inch should be allowed for contraction, At 
points B ys inch is allowed. Whenever welds are to be made 
in any part of the jaw the binder should be in place if pos- 
sible. A %%-inch plate should be tacked to the lower side of 
HE... 
Y ; 
__\. _“+—Cut away frame to angle shown 
<4ge rcs an F 
~ se Line up frame and tram 
Se ne en before cutting 
































Fig. 10—Location of Common Frame Breaks and Method of Weiding 
With Gas 


the frame on which a foundation can be made to start the 
weld.» This plate extends out on both sides of the frame the 
thickness of the reinforcement and is welded firmly to the 
frame at all points of contact including the edges. This 
plate forms a base on which to start the weld. 

Two operators should be employed, one on each side of 
the frame. After the weld reaches the thickness of 2 inches, 
it should be hammered, this hammering to continue at in- 
tervals until the weld is finished. It is important that at no 
time during the process of the weld any part should be less 
than red hot. That is to say, the operator should keep the 
finished part of the weld red hot at all times and when the 
weld is finished the entire weld should be brought up-to an 


even heat before jacks are removed. This will relieve any 





Fig. 11—Air Signal Valve Casting Repaired by Gas Welding 


internal stress and decrease the possibility of future breaks. 
For the amount of reinforcement to be applied reference 
should be made to Fig. 9 and the accompanying tables. 
Miscellaneous Welding and Building Up Jobs 
The possible uses of both gas and electric welding in rail- 
road shops are too numerous to mention and both processes 
have been greatly extended during the past few years, saving 
large sums of money annually to the railroads. The im- 
portant point to be remembered, however, is that either weld- 
ing process costs money and if the locomotive or car part 
being repaired or reclaimed is small and has a first cost less 
than the cost of gas or electricity and labor used, it is 
obviously poor economy to weld it. 
For the air signal valve casting, as shown in Fig. 11, how- 
ever, the cost of labor and gas used in welding on the broker 
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q Ever Run Out of Gas? 


| WHat does it cost you every time your welding, or cuttin}, workis held up? 
& Chances are it often runs into hundreds of dollars. 


And this is all needless waste. The Carbic System insures your gas supply at 
all times and for less than the cost of two gas tanks. 


; The Carbic Generator will give you cheaper acetylene - and a few drums of 
4 Carbic on hand guarantees a large supply of pure gas at all times. 


| Carbic torches may be used with either high or low pressure equipment. 


No matter what system of oxy-acetylene welding and cutting you are now 
using, you should have a Carbic outfit - just as a matter of insurance. Later 
| on you will use it continually. 

ia Carbic is mighty cheap insurance. Ask us to prove it. 


fi The Carbic line is complete, including Zenerators, torches, 
regulators, and all other necessary apparatus and supplies. 





, Carbic Manufacturing, Company 
L Duluth, Minnesota 
if Sales Offices : 


I NEW YORK, 141 Centre Street CHICAGO, 111 W. Washington Street bs 
: BOSTON, 27 School Street PHILADELPHIA, 18 South 7th Street i] 


Representatives and Stocks in all Principal Cities 


ERR SRS Nib Nae. 








Carbic Cakes save money, time and patience, and yield a purer gas 
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‘ a thoroughly clean product, uniform in size. 
Carbolite is made in all standard sizes and 
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Trade 


A ONE BRAND, HIGHEST QUALITY 


CALCIUM CARBIDE 


The trade name Carbolite has represented 
our product continuously for many years. 
Its appearance on each package is a guarantee of its ex- 
cellence and a protection to our customers. 

Carbolite is carefully manufactured from 
best grade raw materials insuring at all 


times a superior quality, both in purity and gas yield. Our 
modern screening and inspection system also makes certain 


can be supplied promptly from warehouse stocks. 


Packed only in 
Yellow Containers 





American Carbolite Sales Company 


General Offices 
DULUTH, MINN. 


WAREHOUSES IN ALL CENTRAL STATES 
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lugs would be considerably less than the cost of a new casting, 
and it is therefore good economy to make the repair by 
welding. The castings after being welded by competent 
operators will be just as good as new. 





Fig. 12—Air Compressor Steam Head Reclaimed by Gas Welding 


An interesting example of what can be accomplished with 
gas welding is shown in Fig. 12. The steam head of the New 
York air compressor is located at the bottom and, without 
proper care in draining during the cold weather, will often 
become cracked through the wall to the exhaust passage as 
shown in Fig. 12. This steam head is quite an expensive cast- 
ing with a more or less intricate system of coring in which it 
was found necessary to maintain walls of equal thickness. 
The problem in getting a successful weld on this casting is to 
provide for contraction and this can be accomplished only by 
the careful and thorough preheating of the steam head after 
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Fig. 13—Building Up Worn Axle Collars; Electric Welding 


which the crack can be welded with gas. The entire weld 
and adjoining walls of the casting should be brought to a 
unifotfm temperature and allowed to cool slowly to prevent 
internal strain and a subsequent crack which will be worse 
than the first. 

Among the possible uses of the welding processes perhaps 
none is more important than the building up of worn parts, in 
many cases making them as good as new for further use. The 
example shown in Fig. 13 is a worn axel collar before and 
after being built up by electric welding. After the welding 
has been completed it is necessary to mount the axle in a 
lathe and remove excess metal deposited on the collar, leav- 
ing a smooth fillet of the original dimensions. 





Fig. 14—Air Cylinder Lugs Replaced by Gas Welding 


Another example of welding broken lugs is given in Fig. 14 
in which both lugs have been broken from an air compressor 
cylinder, either through a wreck or accidental dropping or 
mishandling on the floor. The common method of repairing 
a cylinder with brokén lugs is to have new lugs forged of 
wrought iron or axle steel in the forge shop, fitted to the 
cylinder which has been properly machined, and secured in 


place by three or more bolts through the extended sides 
lug and the cylinder. It is obvious that in both cos: 





Fig. 15—Building Up Worn Journal Box; Gas Welding Used 





length of time required to make a repair, welding is much to 
be preferred over the mechanical process of applying 
lugs. 

The method of building up a worn journal box and 
ends of an engine brake beam are illustrated in Figs. 15 
16, respectively. Both of these parts can be built up and : 
as good as new in a very short time and at a slight cost 
the case of the journal box it is advisable to use gas 
building up, but with the brake beam the electric met! 
would be better. In case gas is used to build up the w 
brake beam ends, great care must be exercised not to 01 
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Fig. 16—Building Up Brake Shaft Ends; Electric Welding 


. 


heat the ends and the entire beam should be carefully an 
nealed before being machined and put back into service 
Otherwise there is a good chance of a train delay due to 
dropping the brake beam. 


a 





Fig. 17—Steel Car Bolster Effectively Repaifed by Gas Welding 


The possibilities of welding are also illustrated in Fig. 
showing heavy steel car bolsters which have become cracke‘ 
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_ Sound Ductile Welds 


~* REAT care should be exercised in the choice 
of welding rods and electrodes for all weld- 
ing—there should be no such thing as “impor- 
tant’ and “unimportant” welds—all welds are 
important. 


PAGE-ARMCO 
WELDING RODS AND 
ELECTRODES 


meet all requirements for the welding of mild 
steel. They are drawn from pure, sound ingots 
(99.84% Pure Iron) producing a slagless wire 
which when melted flows uniformly to a solid 
lass. 


Page-Armeo Welding Rods and Electrodes ful- 
fill all requirements of the American Welding 
Society Specifications. Grades E-No. 1-A for 
Electrodes; G-No. 1-A for Gas Welding Rods. 


PAGE STEEL & WIRE CO. 


BRIDGEPORT, CONNECTICUT 


District Sates OFFICEs 


New York PorTLAND, Ore, 


San FRANCISCO PITTSBURGH 


MANUFACTURERS OF 
RODS—Ingot Iron and Special Analysis Steels. 
WIRE—Plain and Galvanized—Spring, Rope, Telephone, Telegraph. 


FENCE—Woven—Right-of-way and Farm-Chain Link, Factory Partitions, 
Gates. 


c . 
aMC Carried in stock by 


y distributors 


\/, m all industrial centers 


INGOT IRON 


WELDING RODS and ELECTRODES 
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at two points in service and would have to be scrapped were 
it not for the possible use of the gas welding process in re- 
pairing the cracks. As in th case of all complicated cast- 
ings subjected to tension it is impossible to weld one section 
and have it cool off without causing internal stress. For this 
reason due allowance must be made for contraction in cool- 
ing and the careful annealing of all parts after welding is 
necessary to insure a permanent weld. 


STANDARD WEDGE FILLER 

















bh), 


Fig. —_ — Addition of Wedge Fillers Changes 5 Inch by 5 Inch 
Coupler Shank to 5 Inch by 7 Inch; Gas or Electric 


Another interesting example of welding is shown in Fig. 
18 in which a 5 inch by 5 inch coupler is changed to a 
5 inch by 7 by the addition of a standard wedge filler held 
in place by either electric or gas welding as shown in the 
illustration. One end and both sides of the filler are under- 
cut as shown in the cross sectional view, the undercut space 
being filled in with welding material, thus holding the wedge 
filler firmly to the coupler shank. The preceding are but a 
few of the many interesting examples of welding work per- 
formed in modern railroad shops. 





WELDING AN ARMATURE SHAFT 


Editor: 

From time to time I have noticed reference to the welding 
of armature shafts, so I think that a method of making these 
welds with the acetylene torch, which was recently used with 
great success, will be of interest to some of your readers. 
The heat was kept away from the coils of the armature by 


Asbestos 


Oversize 
Shatt 





Preparation of Armature Shaft for Welding 


packing them in wet clay, making the clay packing heavy at 
the end of the shaft, where the break occurred. A large piece 
of asbestos paper was used as a shield, cutting a hole in 
the center of it just the size of the shaft and sliding it over 
the end right up to the clay. In repairing this particular 
shaft we made a brazing job of it, and machined it to size 
when the brazing was finished. The motor has seen daily 
service since being repaired in this fashion, and is apparently 
as good as new. 


B. O. Warne. 
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NEW D-B CUTTING TORCH 


The Davis-Bournonville Compariy ‘his just brought 
new cutting torch, differing in design in several ways 
the D-B standard cutting torch that has been on the n 
for several years. Two tubés instead of three conne: 
head with the handle, the preheating gases, oxygen and 
lene (or other combustible gas) being mixed in a cha 
between the handle and the head. This change invol; 
new form of tip inasmuch as mixing of the preheating 


-is accomplished before the gases reach the tip. The ¢ 


are silver soldered in the head, which is a copper forgi: 
The ratio of mixed gases is controlled by two needle \ 

one having a crossbar handle and the other a knurled 

handle. The cutting oxygen valve is operated by a fi 





New Cutting Torch Has Two Tubes Instead of Three. 


lever connected to a linkage so designed as to hold it in eit! 
the closed or open position. The operator using the to: 
may continue cutting without holding his finger on the | 
ger after the cut is started, as the linkage referred to h 
it in the open position until] such time as he wishes to sto; 
the cut, when reverse pressure on the trigger closes the va 


The pressure of the ‘spring holds-it closed until the trigge: 


is again pulled to the open position. 

The construction of this torch is strong and rugg 
throughout although the weight is less than that of the pr 
vious model. Provision is made for easily removing the ba: 
end in case it becomes necessary to clean the screen or | 


renew the oxygen cutting valve seat. 





NEW AIRCO BOOKLET 


The Air Reduction Sales Company has issued a new cat 
log leaflet describing it Airco “D” Cutting Torch. 


, 


The leaflet completely describes the various features o 
design and construction of this apparatus, and in additio: 
gives tables showing the thicknesses of metals that can b: 
cut, the pressures of oxygen and acetylene necessary, and th: 
gas consumption in cubic feet per hour when using tips 


adapted to the cutting of steel, cast iron or rivets. 


The leaflet, which may be secured from any Airco distric' 


office, is illustrated by sectional views of the torch. 





ACTIVITIES OF THE AMERICAN WELDING 
SOCIETY 


A. M. Candy, Electrical Engineer of the Westinghouse Ele 


tric & Mfg. Co., addressed the Chicago section of th 


American Welding Society on the subject of “Commerc: 
Application of the Electric Arc.” The meeting was held © 
Friday evening, March 3rd. 


The Pittsburgh section of the society convened on Frida 


evening, February 24th, to hear a discussion of the subject 
“Welding of Stellite.” H. A. Stewart, foreman welder of t!: 
National Transit Pump & Machinery Co., Oil City, Pa., ¢: 


livered the lecture. The lecture included the welding 
stellite by the gas, electric and brazing processes. 


J. F. Lincoln, general manager of the Lincoln Electric Co! 
pany, Clevelend, addressed the Cleveland section on the su 
ject of “Carbon Arc Welding.” The meeting was held « 
March 9th. 
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Help yourself gentlemen 
to a generous working 
sample of 


se FRE-FLO® 


the only cast iron welding rod made from 
virgin pig-iron and by-product coke. 
Fre-Flo makes welds stay put and keeps 
customers happy. 

Here’s a coupon to help you prove how 


good Fre-Flo is— 


ATLAS FOUNDRY COMPANY 
Guardian Building 
CLEVELAND : OHIO 


You may send me a free working 
sample of Fre-Flo welding rod. 


Name 





Address 





If you don’t wish to mutilate this page, write us, simply 
referring to this advertisment. It will do equally well 
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“PIPE LINE TO 
MEROSENE TANK” 


The Wiederwax Kerosene Preheater 


Made in Different Sizes 
Equipped with Wiederwax Kerosene Burners Producing a 


Non-Carbonizing Flame 


Essential for good preheating—does not carbonize 
the metal—greater heat from a steady fame—lowest 
fuel consumption with more efficiency. Operating 
cost |5c per hour per burner. 


WIEDERWAX KEROSENE BURNERS SPREAD A 
SHEET OF FLAME UNDER THE CASTING GIVING 
‘UNIFORM HEAT AND EXPANSION. 


Preheat the Wiederwax Way 


Use Wiederwax Kerosene Burners on your kerosene 
tanks. It pays to use the best flame for preheating. 
Proper preheating is half the success of good welding. 
Write us for information about attaching Wiederwax Kerosene 
Burners to your welding tables. 
Distributors Wanted Everywhere. 


Geist Manufacturing Co. 
Atlantic City, N. J. 















SBI b Make Your 
UT Nig Cutting Torches 
at V/ \2 Show Greater 
i Hie i Profits 
mek Renin 


NLY one consideration allows 
() the cutting torch a place in the 
manufacturing plant and work- 
shop. Its use means economy in 
operation. It is cheaper and quicker 
than any form of mechanical cutting. 
So the plant superintendent pro- 
ceeds in a logical way when he adopts 
gas cutting to replace mechanical 
cutting. In like manner the gas cut- 
ter’s logical procedure is to search 
for the most economical and efficient 
selection of his working materials. 


Service performance has definitely 
established the superiority of Elec- 
trolytic Oxygen and Hydrogen for 
cutting. Electrolytic Oxygen as 
produced in the plants of the Gas 
Products Association is over 99% 
pure. This unequalled purity is the 
reason for its splendid service record. 
If you are using oxygen of less than 
99% purity, you are handicapping 
your torch. 


Get scientific counsel on your cutting 
operations. The question of select- 
ing gases for cutting and welding 
merits your careful study? 


Whatever your requirements may be, 
whether it is the delivery of one 
cylinder of gas a month or one thou- 
sand cylinders, forty-two gas pro- 
ducing plants stand ready to serve 
you, putting our product within easy 
reach regardless of your location. 


Write to us for the address of the 
plant nearest to your location. 


Gas Products Association 
801 Marquette Bldg. Chicago, Ill. 
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Progress in Oxy-Acetylene Weldin: 


Report of the Oxy-Acetylene Welding Committee 
of the International Acetylene Association 


URING the past two years there have been many ad- 

vances in acetylene welding and cutting, and while in 
most cases these have not been radical, they have been of 
such a nature as to make the apparatus more reliable and 
successful in operation, which has resulted in the process 
becoming more economical and safer. 

The theory of the operation of torches has become better 
understood with the result that back-firing has decreased, 
lessening one of the annoyances in the operation of the 
equipment. 

There has been a general increase in the application of the 
processes, largely due to its application to war work which 
was continued after the war. Not the least notable accom- 
plishment was that of the manufacturers of welding gases, 
who maintained prices during the war and after the war at 
very little increase over pre-war figures. This has enabled 
gas welding to compete in many cases with electric welding 
where otherwise, on account of low cost, the latter might 
have been used. 

While there has not been any special increase in the size 
of pieces welded, there has been an increase in the number 
of such prices, due to the better education of those doing the 
work, and to the demonstrated success of large and difficult 
jobs previously done. And acetylene welding is coming to 
be recognized as a safe method of construction and repair 
when in the hands of good designers and skilled workmen. 
There has been much discussion of welding of important con- 
structions, particularly with regard to large storage tanks for 
oil and pressure vessels. 

Designs have been prepared for storage tanks having a 
capacity of 5,000 barrels, while somewhat smaller ones actually 
have been constructed and have proven their worth in service. 

The pressure vessel situation is such that a code has been 
prepared for their construction by a Conference Committee 
on which your Association was represented. This code has 
been presented to the Boiler Code Committee of the American 
Society of Mechanical Engineers for their consideration, and 
in due time it will doubtless be a strong factor in the pro- 
duction of safe welded pressure vessels. This is one of the 
most important developments that has taken place during the 
last two years, if not the most important. 

The welding of pipe lines has been extended very greatly, 
as it has been found that welded joints are more reliable than 
any other joint and cheaper than any other real good joint 
for permanent construction, as there is no chance for leakage. 
In one instance an 8-inch pipe line under very heavy pressure 
at all the joints welded, was tested to 1,000 pounds pressure, 
hydrostatically, and the welds were hammered with a sledge 
at that pressure. This pressure test has been found very 
successful in determining defective welds. The method is 
not new in some other fields, as for instance in the testing 
of cast iron and lap-welded pipe, but its application to welded 
construction generally is recent. Apparently it is just as 
effective as in the older cases. 

Alloy Steel Welding: Study of this phase of welding indi- 
cates that metal of almost any desired composition can be 
deposited with the oxy-acetylene torch, but that there are 
many important problems like preheating, heat treatment and 
annealing to be considered. 

Duriron, which is a high-silicon cast iron is being success- 
fully welded, but must be most carefully preheated. Man- 
ganese steel is difficult to work, but good results are being 
obtained on simple castings. 
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The welding of alloy steels which are used where g: 
strength is required, does not offer much promise, unles 
metal can be poured and heat treated. Nickel steel, chron 
steel, vanadium steel, etc., are splendidly welded, but as w: 
are almost always made where great strength of metal 
needed at a point of maximum stress, further researc! 
these lines is of importance. 

Monel metal has been welded very satisfactorily for n 
ing acid containers and other vessels which must resist « 
rosion. Monel metal is also used for valves and ot! 
specialty work and welding is being studied in this con: 
tion. 

Competition With Electric Welding: The oxy-acety|: 
welding is recognized by most users of all forms of weldi: 
to be better in quality than electric arc welding. W_! 
especially high quality welding is required and severe t 
are to be passed, oxy-acetylene welding is being used al: 
to the exclusion of the electric process. 

With oxy-acetylene welding a single butt-weld is conside: 
the best practice and if properly made—which can be chec! 
by test—will give complete satisfaction for any gaug: 
metal from the lightest to upwards of an inch in thickn 
Latest practice in electric arc welding advises a lap-joi 
thus making two welds, or the covering of a butt-weld by 
double lap-welded strap. This latter practice is undoubted! 
based on the lack of ductility of electric arc welds and mea: 
are, therefore, taken to keep the repeated stress off t! 
essential butt-welds. It means three electric welds to on 
by oxy-acetylene, and also involves much extra material. 

Oxy-acetylene cutting has been in a severe competitio: 
with cutting by oxygen used with substitute fuel gases. It 
has been very thoroughly determined that a large part of this 
competition has been due to the difficulties of obtaining com 
pressed actylene during the war and immediately following 
The efficiency of acetylene in this connection is being more 
and more recognized, 

Heavy cutting is a field where the process has been limited 
by the inability of equipment to supply sufficient oxygen 
Some very interesting heavy cutting has been done by using 
special knowledge of the need for oxygen. In one case 27 
feet of 15-inch steel was cut in removing the hollow circula: 
riser of an enormous casting. Two regulators were connected 
on the reduced pressure side, and the oxygen was led through 
a large hose to the torch. In a case at the Philadelphia Navy 
Yard, Mr. Grow, assistant shop superintendent, connected 
five regulators to a common low-pressure pipe, 2 inches in 
diameter, then he used an air hose to carry the oxygen to 
the blowpipe, which had a specially large tip. The oxygen 
bore was % inch in diameter. By this means and by increas 
ing the oxy-acetylene preheat a little, he made beautiful cuts 
24 inches by 24 inches. 

One of the expert ‘cutters of an apparatus company success 
fully cut through 34°’inches of steel, and one user of the 
process reports the cutting off of a 44-inch square riser by 
use of a regular torch. The cut in this case was not straight 
through, but accomplished the result. 

Oxy-acetylene cutting has been used for constructive wor! 
very much during the past two years. Forgings have been 
trimmed practically to dimension, and in some cases cutting 
has been so developed that as intricate shapes such as con 
necting rods are being cut out with the oxy-acetylene torch 
Some very interesting work has accompanied this constructive 
cutting. 
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Swedox Welding Rods and Wire 


SWEDOX welding wires and rods are the pioneers of all welding wires. For over 12 years they 
have been recognized as the foremost and most reliable of all products. Their use in practically every 
known industry has proven their superiority. The quality maintained has never been equalled. 


NONOX SWEDOX SQUARE (C CASTOX 


MANGANOX 
LEKTROX SWEDOX ANGANO 
GAS CARBOX ALUMINOX 
ARC CARBOX Bnensox 
VANOX BRAZOX 
cuit TOBIN BRONZE 
eas COPPER ALLOY RODS 
RAILOX 
CASTOX CASTOX-BRONZOX 


ALUMINOX FLUXES. 





Immediate Shipment of any quantity large or small from either our Chicago or Detroit warehouse. 
Unequalled service—we ship the same day. 


FREE trial samples furnished upon request. Our experts will solve your welding problems. Send 
them to us. 


CHICAGO, ILL. ( ‘erninral LY, \ f ( i DETROIT, MICH. 
127 N. Peoria St. oo ) Sleel &e Ae onuprany Warren & Bellevue Ave. 


























“WE COULD NOT 
KEEP HOUSE without 
HAUCK PREHEATERS” 
writes W. A. McElvain, proprie- 


tor of the McElvain Welding 
Shop, Enterprise, Kan. 























In submitting photograph of a big 
wheel he had repaired, he says — 











“This wheel is about 21 tons. Four 
spokes broken at hub. Hauck torches were 
used to expand the 12x5'' rim, 6” diam- 
eter. Job turned out O. K. and has been 
in service more than six months. This 
is only one of the many places where we 


Cutting Welding 


TORCHES 


Any Length Desired 
for Any Gas Desired 


K - G Welding and Cutting Co., Inc. 


Home Office and Factory 
556 West 34th St., N. Y. City 


SALES OFFICES: 
Philadelphia, Pittsburgh, Chicago, Springfield, Mass. Norfolk 


use Hauck: torches. 








Mr. McElvain uses the No. 7 and 8 Hauck 
double burner preheater, described in bulle- 
tin No. 127; copy mailed upon request. 


HAUCK MANUFACTURING CO. 


Established 1900 
122 Tenth St. Brooklyn, N. Y. 
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Cast iron cutting is an extremely interesting development 
of the past several] years, with the real service work limited 
to the past two years. The fundamentals of the process seem 
to be that a large excess of preheat must be used, so that the 
cast iron is heated to a red temperature over a considerable 
space. A large and powerful oxygen jet is then directed on 
the red-hot cast iron, with the heavy preheat still being 
continued. The kerf made in the iron casting is quite similar 
to that made in cutting of steel, except that the width of the 
kerf is generally double that in a similar sized steel casting 
and is not quite so clean looking. It is easy to see that more 
gases are used than in similar steel cutting, and it has been 
noted in tests that the time for cutting is about double that 
in the case of steel: therefore, cast iron cutting is three or 
four times as costly as steel cutting and in normal work it 
can hardly be said to compete with saws. There are, how- 
ever, many places where heavy chamfer cutting is to be under- 
taken and a couple of welders are standing by. Normally the 
cast iron would be “V’d” out by a laborer with compressed- 
air-driven tools, and probably a day ‘or two would be required 
for preparing a large job. Although cast iron cutting is more 
expensive than is the actual preparing of the work by com- 
pressed-air tools it is certainly very economical in the above 
case when we consider that two operators must stand by at 
an expense of $10 to $15 a day each. 

An interesting and very valuable use of oxygen is the burn- 
ing of holes into salamanders in blast furnaces, to permit the 
insertion of the dynamite used in breaking them up. A similar 
process is used in opening furnace tap-holes. This is done 
by heating the point at which the hole is desired to a red heat 
and directing against it a steel pipe through which oxygen is 
passed under a very heavy pressure, often up to 250 pounds. 
The burning of the steel pipe brings the cast iron to a tem- 
perature for the oxygen to combine with it. Of course, the 
steel pipe is gradually burned away; but the hole may be made 
of almost any depth by supplying sufficient pipe and oxygen. 

Oxygen manifold and pipe-line installations have been 
recommended together with the use of cylinder platforms 
The use of platforms enables cylinders to be unloaded from 
trucks and reloaded without a large labor party being called. 
Cutting down on the problems of cylinder*handling helps 
stabilize the industry by. removing an annoyance. In large 
installations for welding: and cutting, such as are done at 
some of the steel mills, improved means of handling oxy- 
acetylene tanks and carbide have been introduced and safety 
rules provided for their *storage and handling. These im- 
provements and rules have resulted not only in rendering the 
process more economical, but they have decreased accidents. 
Safety rules should be advocated by all those interested in 
the acetylene process and their adoption should be urged 
upon all users regardless of their size. One of the interesting 
developments is the use of automatic machines for welding 
tubing from strip steel the product being far equal to seam- 
less tubing and costing much. less. 

The problems confronting our industry are many and 
varied. It is gradually being found out that welders cannot 
be made in six weeks, except for the simplest operations; 
and, while there is not complete agreement as yet on the best 
methods of training welders, the work is being gradually 
crystallized and the condition will improve rapidly as soon 
as those vitally interested appreciate the need of proper and 
thorough training, not only in the actual handling of the 
apparatus, but in the fundamental principles involved. When 
this time comes welders will be selected intelligently instead 
of haphazardly, as is too often done at present. Your com- 
mittee urges on the members who are interested that they 
give this phase of our problems special attention. 


During the last two years considerable progress has been 
made in the study of the fundamental problems of gas weld- 
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ing, such as the best quality of welding wire, the nec« 

for satisfactory quality of steel plate for welding, and ot 
problems which are strictly research matters. Such prob! 
cannot be solved in a short time. There are many fa 

involved, not the least of which is the necessity. of pri 

to those who make the wire and plate that their product ; 
be of satisfactory quality aside from its chemical com 
tion, if good welding is to be secured. 
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Already progress has been made in this direction, but 1 
remains to be done. Your committee hopes that activ 
operation of the members may bé secured in furthering | 


very important matters, 


Research on the proper composition of welding wir« 
to show that ordinary straight carbon steel is not th: 
metal for the purpose, but that alloy steel of the proper . 
position should be used if the best results are to be obt 
This is very important and the subject requires a 
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amount of experimenting, but there is no question that 9 
better results may. be expected within a reasonable tim: : 
PREHEATING LEADS TO SUCCESSFUL THERMI1 4 
WELD ; j 

Editor: E 
In the accompanying photograph is shown a large ; 
which was recently welded by the Thermit process. 1 q 


shaft belongs to a hydroelectric power plant generator 
3,750 K. V. A. capacity and driven by 110-foot head on t 
bronze runner wheels. It is running in a horizontal posit 
of 360 R. P. M., 24 hours per day since May, 1921. Dim 
sions are 9% inches (largest diameter) by 20 feet 4 inch 
long. 
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A Thermit Weld Which When Completed Showed Almost Perfect 
Alignments 





What we think is remarkable about this job is the fact that 
when placed in the lathe we found that it was out only 
inch which was due to shrinkage of riser. And by springing 
we were able to make it run so true that it was not necessary 
to turn any of the bearings. Also, it came back to exact 
length. We attribute all this to being properly equipped for 
this kind of work and to careful alignment. By using care 
and proper materials in making the mold and by heating to 
a good cherry red before running the Thermit steel, we pro- 
duced a weld of which the structure was first class after turn 
ing off the collar. This is only one of the several heavy 
Thermit welds we have made in the past six years, and we 
have never lost a weld. 





C. E. Kimbail. E 
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CESCO HELMET 


Door hinged at arrow, all helmets are fitted with 


Essentialite Lenses 





Style “P”’ f/ 


Bold by All the Leading Jobbers of Equipment 
Manufactured by 


CHICAGO EYE SHIELD CO. 


2300 WARREN AVE., CHICAGO, ILL. 























Roebling 
Welding Wire 


Conforming to Spec. E1B and G1A of The American Welding 
Society 


ROEBLING ELECTRODES 
Absolutely uniform in quality 


Roebling Wire Electrodes are sup- 
plied in the following standard sizes: 
Y-in.; ye-in.; de-in.; 4%-in.; de-in.; re- 
in.; gz-in., having a standard length 
of 14-in., in bundles 50 lbs. each, and 
are always available for quick ship- 
ment. Sizes other than the above 
and as large in diameter as %-in., 
having any length required, either 
straightened or in coils can be fur- 
nished on order. Roebling Electrodes 
give maximum penetration and maxi- 
mum strength of welds. 


ROEBLING GAS WELDING STICKS 


99.75% Pure Iron 


Roebling Wire Gas Welding Sticks are copper coated to 
distinguish, them easily from Roebling Electrodes. They are 
supplied in standard sizes: %-in.; fy-in.; %-in.; fy-in.; %-in.; 

-in.; gy-in.; yy-in.; and in standard lengths of 36 in. in 
bundles weighing 50 lbs. each, well protected by weatherproof 
paper or burlap. Sizes other than the above either straight- 
ened or in coils can be furnished on order. 


JOHN A. ROEBLING’S SONS CO. 


TRENTON, N. J. 














Any Weld or Cut is Easy 
with a Fidelity Torch 


Fidelity torches are members of a nationally 
known family of 


fIDELITy 
PRODUCTS 


which embraces torches, regulators, appar- 
atus and supplies for use in all kinds of ma- 
chine shop repair practice, in connection 
with High and Low Pressure gases. 


Wherever there is a job of Welding, Cutting, 
Lead Burning, Soldering, Brazing, or De- 
carbonizing, there is a Fidelity Torch or 


Outfit best adapted for it. 


Our special torch standards of Economy in Gas 
consumption in  Operation-Convenience, and 
Safety embraced in the patented features of our 
torches, the result of a complete knowledge of 
torch manufacture — distinguish the Fidelity 
torches from all others. 





Fidelity No. 1 Garage Special. 


This outfit is adapted for use by the garages, 
machine shops, etc. where only welding is required. 


The outfit consists of: 


No. 1 Welding Torch with 7 lb. Y%4-in. Norway Iron 
tips. Welding Rod. 
No. 1 Oxygen Regulator Ib. M-in. Low Carbon 
with 50 Ib. working pres Welding Rod. 
sure gauge. lb. %-in Cast Iron Weld- 
No. 1-A Acetylene Regula ing Rod. 
tor with 50 lb. working lb. %4-in. Cast Aluminum 
pressure gauge. Welding Rod. 


—-— = ee 


12% ft. White H.P. Hose. 1lb, %-in, Cast Bronze 
12% ft. Black H.P. Hose Dah he te 
4 Hose Clamps. @ lb. Cast Iron ux. 

: % |b. Brass and Bronze 
1 pair Goggles. Flux. 
17-in. Wrench, % Ib. Aluminum Flux. 
11-A Acetylene Adapter Packed complete in steel 
1 2-A Acetylene Adapter. case. 


Price, $62.50 


Handled by the Auto Supply, Hardware, Electrical 


and Machinery Supply jobbers in the United States 
and Canada. 


If your jobber doesn’t stock the line, write 
us for catalogue W-21, prices and discounts. 


SD ETcT® FIDELITY BRASS MFG. CO. 


1001-1011 W. Washington St., Chicago, U. S. A. 
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CONTACT RESISTANCE OF 4/0 ARC WELDED 
BONDS 


By H. M. Gould* 


A 4/0-66” arc welded cross bond which was installed at 
Shoemaker and Lillibridge streets, Detroit, December 6, 1920, 
was recently removed because of a change in the track layout 
and tests were made on this bond to determine the resistance 
between the terminals and the rail through the welding ma- 
terial and also to determine the contact resistance between the 
copper cable and the steel terminals. 

The method of making the test was as follows: 


4p ay | 


—— Copper Bond 


f 
— = . —— ie Oe 
{ 7 Rai Section» 7 ae 
x. Weloing Matera Contact for current 
Ve r A/ a How made here 
s £ 


g g.2 
Figs. 1 and 2. Diagram of Bond Test 





Current was passed through the bond and rail sections by 
clamping the terminals of an electric circuit on the rail sec- 
tions on the side opposite from which the terminals of the 
bond are welded, that it at the point indicated in Figure 2. 
This allows a uniform current flow from the rail section 
through the welding materia] to the steel terminal on the bond 
or vice versa depending on the direction of the current. 

Potential drops were then taken between points A (on the 
rail suction) and B (on the steel terminal), also between 
points B and C. Likewise potential drops were taken between 
points D and e, and E and F. These connections were made 











Fig. 3 Fig. 4 


by means of wires soldered on at the various points shown in 
Figures 1, 3 and 4. 

The results as obtained by the Detroit Testing Laboratory, 
a copy of whose report is attached, were as follows: 


Temp. Volts Current Resist. 1°R Loss 
Deg. F. Drop Amps. Ohms _ in Watst 
Steel Terminal to 
Rail A to B 68 .00161975 80 .000020246 .12957 
Steel Terminal to 
Copper Cable B to C 68 .000995 80 .00001243 .07955 
Steel Terminal to 
Rail D to E 68 .001127 80 .000014087 .090156 
Steel Terminal to 
Copper Cable E to F 


oa 
os 


0007125 80 .000008906 .056998 


* Electrical Engineer, Detroit Street Railways. 
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March, 
No. 241 
Sample from—City of Detroit, Dept. of St. Rys. Date—12 
Sample of—Rail Bond Welds Customer’s Order—Mr 
Remarks— D. T. L. Orde: 
Temp. Current Resistance 1 ?R 
Sample No. °F. Volts Drop Amperes Ohms in 
1—Bond to rail..............68 .00161975 80.0 -000020246 
2—Wire in Terminal....68 .000995 80.0 .00001243 
3—Bond to rail...........68 -001127 80.0 -000014087 
4—Wire in Terminal....68 -0007125 80.0 .000008906 


REMARKS— 
1—One end of bond weld. 
2—One end of bond. 
3—Other end of bond weld. 
4—Other end of bond. 





THE DETROIT TESTING LABORATORY 


Detroit, Michigan 
It is, of course, not possibie to give the conductivit 
compared with pure copper since the section of bond su: 
has but two dimensions; no thickness. 


The results given in 1°R loss show conclusively that th 
sistance in the weld at one end is only about twice the r: 
ance of the joint between the wire and the welding term 
while at the other end of the bond the resistance in the 
is about one-half greater than the resistance in the joint of 
wire and the welding terminal. Also a variation in th 
sistance of the two terminal connections and the wir: 
found to exist which is almost equal to variation in th: 
sistance in the weld. The losses are so insignificant that 
may rightly assume the connection to be electrically perf. 


NEW U. S. WELDING TORCH 


It is a well-known fact that particularly in production \ 
where the torch is employed, intermittently, considerab|: 
and operator’s time may be lost by either burning th: 
while operator moves the work, or through relighting 


A novel feature of a new torch to be introduced to the w 
ing trade shortly is a means of all but extinguishing the w 
ing flame, while the torch is momentarily out of service 
torch relights and all adjustments are automatically n 
when it is picked up and put back in operation. 


The torch will be manufactured and marketed under patent 


owned by the United States Welding Company, Minneapo! 





NEW ARC WELDING INSTRUCTION BOOK 


ELECTRIC ARC WELDING, by E. Wanamaker and H. K. | 
nington—The average user of electric arc welding apparatus 
find this book suited to his needs, for it treats the subj: 


thoroughly in language that is easy to understand. The autho: 


hold positions as electrical engineer and supervisor of elect 

equipment and welding respectively on the  Chieago, Rock Isla 
& Pacific. They rank with the leaders in the field in making : 
and successful applications of the process and have an every 
working knowledge of conditions encountered in actual practic 


The subject matter in the book is confined to autogenous elect! 
arc welding and no attempt has been made to cover electric we! 
ing in its broadest sense. The book covers descriptions of weldi: 


systems and their installations, phenomena of the metallic a 


carbon welding arc, training of operators, methods for applyi: 


metal to various types of joints and building-up operations, el 


trode materials used, weldability of various metals, weld con 
position, thermal disturbances of parts affected by the welding 


process, physical properties of completed welds, efficiency of w: 
ing equipments, welding cost, etc. 

This information is that which is most in demand for practi: 
purposes, and the book is one of the unusual books that covers 
scientific subject without the aid of mathematics. It should 


found useful both as an instruction book for teaching the tayma 


the underlying principles of welding processes and as a conveni 


reference book for the welding operator.—254 pages, 167 illustra 


tions. Size 5 in. x 9 in. Bound in cloth. Published by Simmo: 
Boardman Publishing Company, Woolworth Building, New York 
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Classified Ads 


Help Wanted-—T5c per line, minimum 4 lines. 


jobs Wanted-—4 lines free. rhe 
Other Ads—$1.00 per line, minimum 4 lines. 


Counted 8 words to line. Add 6 words for keyed address. 





Wanted—Electric welders. We can offer permanent em- 


ployment to severa! first class electric welders accustomed to 
I a 


D. C. machines on boiler plate work. 
ply General Boilers Co., Waukegan, III. 


State experience. Ap- 





Position Wanted—Acetylene welders; 12 years’ experience. 
Has thorough knowledge of welding and all its branches. 
References on request. Address 19, care The Welding En- 


gineer. 





“Position Wanted—Experienced welder in heavy castings 
such as compressors, sugar refining apparatus, heavy foundry 
pieces, etc., would like to connect with a reliable concern. 
Also experienced in other mechanical lines. Address 24, care 
[The Welding Engineer. 











Position Wanted—Thoroughly reliable acetylene welder 
with eight years’ experience wishes a position as welder in 
either Duluth or Minneapolis. Address 25, care The Welding 


Engineer. 





Welder and Cutter Wishes Position—Welder and cutter with 
7 years’ experience, three of which were in the capacity of 
foreman and instructor, desires position. ‘Willing to go any- 
where. Edward Morgan, 925 E. Borke St., Philadelphia. 





For Sale—One Davis Bournonville cutting torch, model 
c-3000, new with tips. One Davis Bournonville welding torch 
C-146 and tips, slightly used. One No. 3 C Oxygen pressure 
First $100 takes outfit. Also have complete 
set of Oxweld repair tools, including taps, dies and reseating 
tools, for sale. Address 27, care The Welding Engineer. 


regulator, new. 





Wanted—Six W. C. and four W. K. Prest-O-Lite agree- 
ments. Address 28, care The Welding Engineer. 





Lincoln Arc Welders—Complete motor generator units, 
slightly used, in excellent condition, mounted on wheel truck. 
Capacity of generator, 150-200 amp. Motor 7% H. P., 440 
volts, 3 phase A. C. Price, $700. Metweld Service Corpora 
tion, 1435-37 N. 31st street, Philadelphia, Pa. 2T-3-4 





Wanted—A used gasoline driven welding outfit, 150-200 
amperes, of Lincoln, Burke, C. C., or equally good make. 
Apply with particulars to 29, care The Welding Engineer 








For Sale—Acetylene gas welding outfit consisting of one 
Monarch 100 Ib. low pressure, duplex generator, 24 Oxweld 
torches, 24 oxygen regulators, flashback devices and welding 
tips. Will sell entire lot or separate. 
Welding Engineer. 


Address 30, care The 





AGENTS 


Sell THE WELDING ENCYCLOPEDIA during your spare time 
or as you call on the trade. Write today for our plan. 


THE WELDING ENGINEER 


South Dearborn Street CHICAGO, ILL 





For Saie—Prest-O-Lites covered by service agreements. 
Transfer of ownership will be made on the records of the 
Prest-O-Lite 
their nearest plant 
gineer. 


ompany, Inc., and service will be given from 
Address 32, care The Welding En- 
46-3-6 





For Sale—Welding Shop in the center of Detroit, Michigan. 
The best equipped welding shop in the country, fully equipped 
for either job welding or production work. Will sell at a big 
sacrifice. Write for full particulars. Bok 1188, Atlantic City, 
Nok. 








Position Wanted—Expert welder with either gas or elec- 
tricity having nine years of experience, two of which were as 
foreman of a shop, desires position. Able to do job or pro- 
duction work. Best of references Address 31, care The. 


Welding Engineer. 








DYAR SHOP TICKETS PROTECT YOUR PROFITS 


BASE YOUR CHARGES FOR WELDING ON FACTS 
NOT ON GUESS WORK 
These job cards are being used by weld- 
ing shops both large and small and will fit 
in with any system of bookkeeping to 
show the 


NET COST—AMOUNT OF OVERHEAD— 
NET PROFIT 
IN EVERY JOB THAT YOU WiiLD 
THEY MAKE A COMPLETE, PERMANENT RECORD 
OF EVERY JOB WELDED, 


A simple yet complete system of bookkeeping with detailed 
instructions, can be supplied for small job shops. 


WRITE FOR DETAILS 


ROBT. B. DYAR 


140 S. DEARBORN ST. CHICAGO, ILL. 
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ELECTRIC ARC WELDERS 


“Have the kick” and “cannot reverse” 
Gas, motor and belt driven 
Butt and Spot Welders. 


Supplies 
W. MONTELIUS PRICE COMPANY 
SEATTLE WASHINGTON 


SnnMIWVMVONUOLNNNANNNANLAN LAHSA URGRAT L 


WELDING ROD HOLDERS 


FOR THE OXYACETYLENE WELDER 
75 CENTS EACH, 3 FOR $2.00 
Dealers Price on Application 


C. SORENSEN Jas asTH STREET 














Order Today — Jobbers Wanted in Every City 





LIBERTY ALUMINUM SOLDER permanently repairs Crank Cases, Aluminum auto hoods, auto bodies, manifolds—in fact anythin 
made of aluminum. Guaranteed to give satisfactory results. Laboratory test shows 12,000 pounds tensile ——. Price $2.00 the pound, | 
pounds or over $1.75. Shipment cash with order or C. O. D. except where satisfactory credit relations establis 


LIBERTY WELDING & MFG. CO. 


4200-4208 Grand River Avenue, Detroit, Mich. 


ed. 


DISTRIBUTORS 
Big Three Welding & Equipment Co., 
Corner Broadway and Jennings, Ft. Worth, Texas. 


St. Paul Welding & Manufacturing Company, 
174 West Third Street, St. Paul, Minn. 
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WELDERS—AT LAST—A “WODACK” 


Write for Descriptive Bulletin No. 908 


Office and Factory: 27 So. Jefferson St. 





COMBINATION PORTABLE 
ELECTRIC DRILL AND GRINDER. Now you can 


Finish your welds with a “WODACK” 


and then use the same tool for drilling in your general repair work. Two tools in one—a if 
distinct saving in price. Operated from any electric light socket. A. C. and D. C. current. 


Manufactared by WV odack Electric Tool Corporation 
CHICAGO, ILL. 





















- 


! “WODACK” \ 
ao Combination Portable 


Electric Drill and Grinder 
Patented Nov. 1, 1921 






/ 








ATTENTION, 


Make big money repairing Scored Cylinders and Cracked Water Jackets by the EVER STAY PROCESS. We GIVE you complet 
instructions on making tools and applying EVER STAY METAL with an initial order of EVER STAY METAL AND FLUX. 


NS Sos 5c) o5k'ed boots cueabs dbVe ve beFeblines + bons sbceede's) capa $2.75 Per Pound 
EVER STAY DEM ancoccssnncccsrsccevececsrecosevesseetecsereuprcccereeees cocewes 1.00 Per Bottle | This metal sold on s Money Back Gua 
SR Pe ED BASOGE, Got AGUIRRE ss i505 0's i ccliccerdcebweedhcbensvecccéecbescs 2.75 Per Pound  sniee. c.. ge Dlg oa al , 2 , 

metal. 
Welding ent Gutting Ao- EVER STAY SALES COMPANY ar 
paratus. 1501 Jackson Street, OMAHA, NEBRASKA wanted in every city, 


WELDERS 





Current Welding Literature 


HOLE BORING EXTRAORDINARY—Drilling holes in furnace 
skulls (weighty lumps of mixed metal and slag) preparatory to 
breaking them up with explosives, is accomplished by placing a 
hanauful of small coal at the point where the hole is desired, con- 
necting a fourteen foot length of quarter-inch gas pipe to an 
oxygen cylinder, using a length of armoured tubing for the con- 
nection, turning on the oxygen and setting fire to the end of the 
gas pipe, then directing the oxygen jet on the cold coal. A per- 
fectly round hole is rapidly blown into the block.—Industrial 
Gases, London, December. 


THE MAKING OF JOINTS IN SEAMLESS STEEL TUBING, 
by C. N. Waterhouse—Wartime developments in Aeronautics have 
brought into prominence the problem of making joints in steel 
tubes. In this paper, read at a meeting of the British Acetylene 
and Welding Association, the various methods of making such 
joints are discussed. It is pointed out that screwed joints proved 
a failure, brazing has strength limitations, pinning is slow and 
costly, so a combination of pinning and soft soldering was pro- 
posed. The strength of joints produced with solders of different 
composition is given, with some discussion of the action of fluxes. 
—Acetylene and Welding Journal, London, January. 


THE CYC-ARC PROCESS OF AUTOMATIC ELECTRIC 
WELDING, by L. J. Steele—Technical description of process and 
apparatus used in welding small screws or studs to ships’ plates 
to carry the supporting clips of electric cables and other fittings. 
The method consists in the formation of an electric arc between 
the metal studs and the body into or on which the stud is to be 
welded, maintaining the arc and current for a suitable length of 
time, the period of which is automatically controlled, and subse- 
quently, but before interrupting the flow of the main current, 
forcing the molten stud end against the molten metal body by 
electrically or mechanically actuated means.—Journal of the Insti- 
tution of Electrical Engineers, London, January. 


USE OF PREHEATING TORCH FOR REPAIR WORK, by J. H. 
Clemmency—lIn addition to preparing jobs for welding the portable 
preheater can be put to effective use on a variety of odd jobs, 
such as: straightening bent parts of machinery; loosening parts 
that have corroded together; removing babbitt metal; and heating 
rivets.—Machinery, March. 


PRACTICAL POINTS IN ARC WELDING, by J. A. Wilson—A 
practical discussion of the welding operation from the point of 
view of the welding foreman. The points especially emphasized 
are: keeping the work clean, beveling the edges, allowing for 
expansion and contraction, guarding the workman against injury, 
and making solid welds. Overhead welding is a matter of correct 
manipulation of the electrode, so that the length of the arc is 
kept constant.—American Machinist, March 9. 


WELDING AS APPLIED TO BOILERS AND OTHER VESSELS, 
by E. R. Fish—Abstract of paper read before American Boiler 
Manufacturers’ Association. The mutually antagonistic attitudes 
of proponents of various types of welding develops discussions 
which lead the author to conclude that those who think they 
know all about it do not themselves know very much about it. 
One of the principal considerations which he sees is that the 
welded part is not homogeneous, and has not the same charac- 
teristics as the plate.—Iron Age, March 2. 


BOILER WELDING, by E. H. Heidel—A list of the allowable 
welds on locomotive boilers, with instructions and diagrams. From 
a paper read before the American Welding Society, Chicago Sec- 
tion.—Acetylene Journal, March. 


SCRAPPING THE BATTLESHIPS, by J. B. Walker—Torch re- 





QUASI-ARC SYSTEM 


We Manufacture: 


A. C. & D. C. Welding Sets 
Also Weldtrodes for 
Mild Steel 
High Carbon 


Manganese 
Cast Iron 





Gives Machinable Weld 


L. W. 110 V. WELDER 


QUASI-ARC WELDTRODE CoO., INC. 
Peekskill, New York 
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places cold chisel in converting a fleet to junk. Details 
amount of this work that remains to be done show that nea 
200,000 tons of steel scrap and 4,000 tons of brass scrap will 
obtained from seventeen battleships which are to be broken 
Acetylene Journal, March. 


HOW WELDERS PLAY VITAL ROLL IN NORTHERN RA 
WAY SYSTEM, by A. G. Rubbra—Brief discussion of som< 
stances where worn out equipment, formerly scrapped, is mac 
good as new by welding.—Canadian Welding Journal, Februar) 


SUCCESS DEPENDS ON WELDING RODS, by F. A. Grimm: 
Quality of weld is directly affected by choice of rod and prop: 
manipulation.—Canadian Welding Journal, February. 

SAFETY IN OXY-ACETYLENE WELDING—Rules which n 
well be observed by all who are welders and those who hav: 
of oxygen and hydrogen tanks, as adopted by the Western Penr 
sylvania Division of the National Safety Council.—Canadian W: 
ing Journal, February. 


OXY-ACETYLENE PRESSURE WELDING, by A. S. Kins: 
Source of heat supply important in welding; physical characte: 
istics of oxy-acetylene welds; most serviceable medium for weldin: 


welding pressure tanks; welding pipe and pipe mains; welding cast 
iron cylinders. The paper is general in nature, dealing more pa! 
ticularly with the advantages of the process than with details 


operation.—Ice and Refrigeration, December. 


SUBMARINE CUTTING TORCH UNDER WATER, by R } 
Skerrett—History of the development of submarine cutting, leading 
up to the use of an electric torch for cutting off a broken sipho: 
pipe 50 ft. under water.—Iren Age, March 9. 


LACK OF SUCCESS IN THE WELDING OF ALUMINUM—Th: 
susceptibility to corrosion of aluminum which has been heated t 


welding temperature, leads to the investigation of what happens 


when a small percentage of copper is mixed with the aluminun 
It is found that when one per cent of copper is added the resist 
ance of the weld to corrosion is equal to the resistance of 
parent metal.—Revue de la Soudure Autogene, January. 








4200-4208 GRAND RIVER AVENUE 





eT 


REPAIR SCORED CYLINDERS, WATER JACKETS, ETC. WITH LIBERTY IRON METAL. We sell complete outfit 
for doing this work including initial supply of metal. Satisfaction guaranteed. Price $25.00 Complete, Full instruc- 
tions with every outfit. Write us for further information as to profits, etc. 


LIBERTY WELDING & MANUFACTURING CO. 


DETROIT; MICHIGAN 
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Operating Costs Can Be Further Reduced 


— by using the — 


Burdett Master Valve 


The Burdett Master Valve has been designed to re- 
place the old-fashioned globe valve in gas producing 
plants, Note carefully the seven economy features of 
this new valve— 








1 Lower in initial cost than most globe valves 


2 Gas Tight construction that stays gas tight, 
eliminating costly gas leaks 


3 No repacking cost 


4 Easier operation means more economical 
operation 


5 Long Wearing monel metal seat is practically 












t 
* 


indestructible. 

6 No broken valve stems to replace and cause 
It will pay you to let us figure on installing Burdett delays 
Master Valves on charging stands, or any place where : 
you now have globe valves. 7 No split plugs 


This photograph shows how the Burdett design has 
modernized the master valve, combining strength, 
simplicity and ideal operating characteristics. Stock 


sizes are made with 14” to 344” standard pipe threads, Burdett Manufacturing Company 


but re i dt ke th ith any special . 
es 309 St. Johns Ct. Chicago, Ill. 


thread or any special size desired. 
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* N | | The chemical analyses of the Seven different ‘“Raco \ 
| N Wires are published in an interesting booklet, the § 

\ Fane ate 8 \ 

\ “PACO” MILD STEEL WELDING WIRES only one of its kind, which will be sent on request tof 

\ a =— | any user of welding wires—no charge. N 
re To - ve . , é . N 

N | Raco’” Wires are sold under strict specification and 

N fom REID-AVERY COMPANY are subject to rejection for any cause. N 

N . N 
4 st and Washington Ave., ° oye. ° ° N 
: N int and HILADELPHIA, PA Rail facilities directly into the plant and a 500,000 

\ Blue Label pound stock, in 3-32 in., % in., 5-32 in., 3-16 in. and N 

: Colored labels in this style V4 in. diameter make it generally possible to ship \ 

\ identify each different Kind orders of any size, the day they are received. N 

N of RACO WIRE N 

N | \ 

N Samples for testing and new current prices furnished promptly. N 

\ 

\ * 

| Reid-Avery Company 

NY 

N 21st St. and Washington Ave. 

N 

N PHILADELPHIA, PA. 

NY 
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Do you have any trouble 


Welding Aluminum? 


If you do— 
The Hoskins Aluminum Welding and Soldering Outfit 


will solve this problem for you. It does not contain any 
patented solder nor secret process. 


Send for Our Circular 
HOSKINS PROCESS DEVELOPMENT COMPANY 
4035 W. Kinzie Street CHICAGO, ILLINOIS 





























THE BUCKEYE WELDING & SUPPLY CO. 


Crescent Welding Rod 
Welding—R EGO-cutting 
Equipment 
Solder-Babbitt 
CLEVELAND, 0. 


Welding Supplies 
1544-52 W. 6th St. 


Price List on Request 











Cast 
NORTHEX Iron WELDING 
RODS 


For good welding the rods must be clean. 
Our hexagonal rods are entirely free 
from dirt and sand. 











Lowest in Price—Highest in Quality 
NORTH BUFFALO HARDWARE FOUNDRY 


745 Hertel Avenue Buffalo, N. Y. 

















e “Well Worth aTrial” 

e] O BRAND) GENUINE SWEDISH 
ACETYLENE WELDING RODS 
FROM STOCK MILL SHIPMENTS 


B. Dieden & Co., Inc., 50 Church St., New York 











MPERIAL cutive LOUIPMENT 


op a. od ee oe ne 1-2 ©) od a 


are 


QUALITY 
} - A new mixing principle, a regulator that accurately controls 
gases, the Yféatest wifking range ever covered by ONE torch 
—are exclusive IMPERIAL features. Write for catalog. 


= 5 Imperial Brass Mfg. Co., 517 S. Racine Ave., Chicago 
Racal dean 












CAST IRON RODS 


— Soft and Clean — 
QUALITY GUARANTEED 





Also 
RODS, WIRES AND FLUXES 
For Welding All Other Metals 





Prices on Application 


BIERMAN-EVERETT FOUNDRY CO. 
133-153 So. 20th St. Irvington, N. J. 








LET’S GO as this “Welding Foreman” who severed his conne: 
tions with a World Wide Concern to go into business on hi 
own personal financing and initiative. 


AND GO by choosing material best by test, the same as this welder 
Knowing success depended upon the reliability of material and 
technique, experience demanded he specify “MOREY” Oxy- 
Acetylene Welding FLUXES. 


AND GO by making your services demand recognition as the 
“Welding Foreman,’’ whose purchases for the past five years 


were: 
1916, $270.09 1917, $403.30 1918, $558.88 
1920, $506.40 


AND GO SPECIFY—“MOREY FLUX” on all orders, where re- 
liability dependability and quality are the most valuable assets 
to prosperity, as proven by a “Welding Foreman” with a 
reputation. 


MOREY FLUX & CHEMICAL CO. 
PARKESBURG, PENNSYLVANIA 
Established 1912 


1919, $487.56 


Incorporated 191 








ALCL G. 
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Grind and Finish your welds with Strand 
Flexible Shaft Grinders. 


Made in several sizes. 


N. A. STRAND & CO. 


The Electrical Bldg., 625 W. Jackson Blvd. 
Chicago 




















OXYGEN HYDROGEN 
SEAMLESS STEEL CYLINDERS 
I. C. C. SPECIFICATIONS 
WM. WHARTON JR. & CO., INC. 


30 Church Street NEW YORK CITY 























TH 


Portable Cutting and Welding Machine 
“Carry It to the Work”’ 


THE ELECTRIC ARC CUTTING & WELDING CO. 
152-58 Jelliff Ave. Newark, N. J. 
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AIRCO OXYGEN ACETYLENE 
SERVICE 


IS GOOD SERVICE 


An Airco 
“A” Welding 
Torch bei 
used to wel 
the ornamen- 
tal sections of 
a wrought 
iron gate. 











Good Oxygen and 
Acetylene Service 


prevents loss of time and misunderstandings, 
and insures the operator being free to think 
about nothing but the success of his work. 
Airco has the distributing stations to provide 
good oxygen and acetylene service. 


Air Reduction 
Sales Company 


Manufacturers of Airco Oxygen, Airco Acetylene, 
Airco Welding and Cutting Apparatus 
and Other Airco Products 


Home Office : 
342 MADISON AVE. 
NEW YORK, N.Y. 


Airco Plants and District Offices: 


*Atlanta Defiance, O. “New York 
Bethlehem, Pa. “Detroit *Oklahoma City 

*Boston “Emeryville, Cal. *Philadeiphia 
Brooklyn, N. Y. Gloucester, N. J. *Pittsburgh 

*Buffalo Jersey City, N.J. *Richmond 

Johnstown, Pa. “Seattle 
*Cleveland Madison, Ill. *St. Louis 
Coatesville, Pa. “Minneapolis Warren, O, 
West Quincy, Mass. 


Airco warehouses at intermediate points 


*Denotes city contains both Airco Plant and District 
Office. Other cities contain only plants. 
Address nearest District Office. 








Send for Airco Booklet, ‘The Technical Engineer’s Judgment ofthe Oxyacetylene Process’’ 











Mention The® Welding Engineer when_writing. 




















The Welding Engineer Publishing Co. 
608 S. Dearborn St., Chicago, Ill. 


Gentlemen: 


enclosed five dollars. | understand that | may keep it for five days for exam- 
ination and if it is not satisfactory | may return it and you will refund the 
purchase price. 


No welding shop ce <a is complete which does 
not provide for supplying the welder with all the 
available information about his work 


The Welding Encyclopedia 


is the one book which will keep the welder fully posted. 


It describes in detail the theory and practice of every 
welding process. 


It tells how to weld every weldable metal by each of 
the welding processes. 


It gives detailed instructions for handling the impor- 
tant welding jobs, such as boiler welding, sheet metal 
welding, etc. 

It tells how to prepare parts for welding. 

It tells how to install and care for welding equipment. 


It explains the meaning of all words and terms found 
in welding literature. 


It tells where to buy all standard makes of welding 
apparatus and supplies. 


The Last Word in Welding—Yours for $5.00 


The Welding Encyclopedia is America’s most complete and authorita- 
tive reference and instruction book on welding. It gives you a vast fund 
of expert knowledge on all forms of welding, conveniently arranged, fully 
illustrated by drawing and photographs and written in language you can 
understand. It has the approval of the leading manufacturers in the 
trade. It is a book you should have in your shop library. Have you or- 
dered your copy? ; 





CONTENTS 

1, Illustrated encyclopedia covering all words, 7. Boiler Welding.—An important subject for 
terms, and trade names used in welding. the welder to study. 

2. Oxy-Acetylene. Welding—Aluminum, Steel, 8. Heat Treatment of Steels. 
Cast Iron, Copper, Brass, Bronze. (Full instruc- 9. Rules and Regulations.—-What can be welded 326 Pages 
tions for welding each of these metals.) and what cannot be welded. Rules also govern the * 

3. Electric Arc Welding.—Two illustrated chap- installation and operation of equipment. 375 Illustrations 
ters on this process. 10. Charts and Tables.—A fund of welding infor- fe 

4 Efectric Resistance Welding.—Includes Butt mation at a glance. Includes color chart showing Bound In Cloth 
ee Line Welding, Percussion Welding and colors at various temperatures. _ 
Spot Welding. 11. Condensed Catalogs.—Up to date information Price $5.00 

5. Thermit Welding—The most complete trea- about the leading makes of welding apparatus and 
tise on this process ever published. supplies. The Buyers’ Index is a convenient and 


6 Use and Misuse of Oxy-Acetylene Equipment. reliable guide to the man who purchases or recom- 
—Tells how to get the best results from apparatus mends welding apparatus. 
and how to avoid costly accidents. 


Send the Coupon 
Today 


| Order with this cou- 

| pon enclosing check 

or money order for 

Please send me a copy of The Welding Encyclopedia, for which find | five dollars. If, after 

l keeping the book 

five days for exami- 

nation, you are not 

satisfied with it, you 

| may return it at our 

expense and the pur- 

| chase price will be 

| promptly refunded. 
bk 
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